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PEEFACE. 


Nearly  all  the  affections  of  the  Eye,  Ear,  Nose,  and 
Throat  are  more  or  less  briefly  described  in  this  volume, 
the  more  common  being  treated  with  a  fulness  commensurate 
with  their  importance. 

Descriptive  anatomy  of  the  various  regions  has  been  omit- 
ted; but  in  its  place  are  numerous  anatomical  figures  with 
appropriate  legends. 

The  section  on  the  Diseases  of  the  Eye  is  intended  espe- 
cially for  medical  students  and  the  general  practitioner. 
Hence,  tor  the  sake  of  the  former,  nomenclature  and  classifi- 
cation have  been  made,  it  is  hoped,  much  less  complex  than 
is  the  case  in  the  ordinary  text-book  ;  while  for  the  sake 
of  the  latter,  those  diseases  of  the  eye  for  which  the  general 
practitioner  is  expected  to  prescribe  are  fully  dwelt  upon, 
especially  those  the  proper  diagnosis  of  which  will  lead  to 
recognition  of  general  diseases.  The  purely  technical  aspect 
of  refractive  errors,  etc.,  is  necessarily  limited,  but  has  been 
given   in  all  its  essential  points. 

In  the  section  on  the  Ear  the  plit/>>iolof/ic  tests  of  hearing  are 
given  considerable  prominence,  as  the  author  believes  them  to 
be  of  great  value  in  the  diagnosis  of  the  lesions  of  the  Middle 
Ear  and  Labyrinth. 

Suppurative  diseases  of  the  middle  ear  and  mastoid  are  de- 
scribed fully,  with  especial  reference  to  the  patiiology  of 
chronic  suppuration,  caries,  and  necrosis. 

The  mastoid  operation   is  dwelt  upon  with  marked  detail, 
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each  step  being  given  in  the  order  usually  employed  by  the 
author,  who  trusts,  therefore,  that  this  section  will  interest 
the  experienced  aurist  as  well  as  the  student  and  practitioner. 

I'Mf  diseases  affedhuj  longevity  are  freely  discussed,  especially 
suppurative  middle-ear  disease,  which  is  so  commonly  over- 
looked. 

As  to  the  Nose :  The  physiology  and  physics  of  obstructed 
nasal  respiration  as  an  etiological  factor  in  many  nasal  and 
nasopharyngeal  diseases  are  fully  described. 

The  rationale  of  the  symptoms  of  sinusitis  of  the  accessory 
nasal  sinuses  as  dependent  on  their  peculiar  topical  anatomy 
and  relation  to  the  turbinate  bodies  is  explained. 

In  the  section  on  the  Throat :  Under  postnasal  adenoids 
there  is  an  explanation  of  the  symptoms  which  the  author 
believes  has  not  been  given  before,  but  w^hich,  he  trusts,  will, 
if  not  entirely  satisfactory,  at  least  lead  to  further  investiga- 
tion. 

The  etiologic  interrelationship  of  chronic  inflammation  of 
the  nose,  nasopharynx,  and  larynx  is  strongly  advocated. 

The  authors  have  made  free  reference  to  nearly  all  of  the 
recent  text-books  of  English  and  American  authorship,  as 
well  as  to  a  number  of  French  and  German  works. 

The  section  on  the  Eye  is  written  by  Dr.  Wippern ;  the 
sections  on  Ear,  Nose,  and  Throat  by  Dr.  Ballenger. 

WM.  L.  BALLENGER,  M.  D. 
A.  G.  WIPPERN,  M.  D. 
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THE  EYE. 


EXAMINATION  OF  PATIENTS. 

GENERAL  CONSIDERATIONS. 

The  examination  of  a  patient  with  eye  trouble  should  be 
preceded  by  the  history  of  the  case.  Traumatism,  exposure 
to  cold,  foreign  bodies,  disturbance  of  vision,  injudicious  use 
of  a  poultice,  and  the  coexistence  of  general  diseases  are  often 
points  of  value  in  making  a  diagnosis. 

Inspection  of  the  individual  will  at  times  suggest  the  pos- 
sible cause  of  the  ocular  trouble.  Jaundice,  pregnancy,  or 
chronic  alcoholism  might  explain  poor  vision  at  night.  A 
waxy  color  of  the  skin  and  oedema  of  the  lids  might  suggest 
Bright'sdisease;  which  in  its  turn  would  explam  the  disturbance 
of  vision  due  to  a  retinitis ;  as  would  also  the  existence  of 
pregnancy.  The  gait  of  a  tabetic  person  would  suggest  a  cause 
of  optic  atrophy.  Inability  to  close  an  eye  (lagoj)hthalmos), 
next  to  exposure  to  cold,  is  due  to  ear  disease  involving  the 
facial  nerve.  Ptosis  with  a  paralytic  squint  in  young  adults 
generally  means  syphilis.  The  \i'?-\ons  of  acquired  .v/phi(is  ex- 
plain the  existence  of  paralyses,  retinitis,  and  iritis.  The  evi- 
dences of  hereditary  syphilis,  as  notched  teeth,  scars  at  the  angles 
of  the  mouth,  and  peculiar  shape  of  the  cranium,  explain  the 
cause  of  corneal  trouble.  The  presence  of  a  large  qunntitv 
of  mucopurulent  secretion  in  the  conjunctival  sac  signifies 
conjunctival  disease.  Photophobia  occurring  in  children  most 
often  implies  corneal  disease.  The  broad  face,  concave  nose, 
and  large  nostrils  suggest  the  possibility  of  atrophic  nasal 
disease  and  the  reason  for  stricture  of  the  nasal  duct.  A 
small,  thick   nose  with    an  eczema  of  the  iutroitus  is  often 
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accompanied  by  oonjimctivnl  or  odnical  disease.  Anaemia, 
scrofula,  rlioiiiuatisin,  diabetes,  p)iit,  and  similar  diseases  that 
depress  the  vital  ])o\vers,  may  cause  ocular  allections  which 
should  be  regarded  simply  as  e.\})ressions  of  such  general 
disease. 

The  diseases  of  the  eye  may  be  either  organic,  in  which  case 
there  is  a  lesion  ;  or  functional,  when  simply  an  error  of  re- 
iVaction,  as  hyj)ermetroj)ia,  my()j)ia,  or  astigmatism,  is  present. 

The  ttrgauic  atleetions  of  the  eye  and  aj)j)endages  which  can 
be  diagnosed  by  simple  inspection  yield  to  treatment,  as  a  ride, 
better  than  those  which  require  the  use  of  an  ophthalmoscope, 
since  they  are  more  accessible  for  the  application  of  treatment. 
Hence  diseases  of  the  lids,  cornea,  conjunctiva,  iris,  and  lens 
are  more  amenable  to  treatment  than  afl'ections  of  the  choroid, 
retina,  and  optic  nerve. 

The  correction  of  refractive  errors  constitutes  a  large  part 
of  eye-work,  and  is  very  satisfactory ;  but  in  order  that  this 
be  properly  done  it  is  often  necessary  to  understand  the  sig- 
nificance of  pathological  changes  which  interfere  with  the 
refraction  and  perception  of  light. 

INSTRUMENTS. 

An  ophthalmoscope,  a  biconvex  lens  of  about  16  D.,  known 
as  an  object-lens,  and  a  complete  trial-case  with  test-types  and 
astigmatic  chart  are  absolutely  indispensable  for  the  examina- 
tion of  the  eyes.  A  retinoscope,  perimeter,  and  ophthalmometer 
are  very  valuable  adjuncts.  A  host  of  other  instruments  have 
been  devised,  most  of  which  are  superfluous. 

The  Ophthalmoscope. 

An  ophthalmoscope  (Fig.  1)  is  an  instrument  containing  a 
more  or  less  concave  perforated  mirror  and  a  number  of  con- 
vex and  concave  lenses  of  different  strengths,  so  arranged 
that  they  may  be  brought,  preferably  one  at  a  time,  behind 
the  aperture  of  the  mirror.  Perhaps  the  most  complete  and 
best  constructed  ophthalmoscope  is  that  made  by  Curry  & 
Paxton,  of  London,  after  the  pattern  of  Morton.  The  ar- 
rangement of  the  lenses  and  the  presence  of  two  concave  and 
one   plane   mirror  make  it  a  superior  instrument.     A  much 
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cheaper  instrument,  after  the  Loring  pattern,  is,  however,  just 
as  good  for  ordinary  cases,  and  is  even  preferred  by  some.  A 
biconvex  lens  of  16  D.  is  ahnost  a  part  of  an  ophthalmoscope. 
The  application  of  the  ophthahiioscope  is  a  wide  one.  Not 
only  can   intraocular  diseases   be  recognized   and   the   loca- 


Fig.  1. 


Ophthalmoscope. 


tion  of  opacities  be  determined,  but  the  refractive  condition 
of  the  eye  can  also  be  estimated.  The  pathological  changes 
observed  in  the  eye  often  assist  in  diagnosticating  cerebral, 
renal,  and  general  disease.  The  recognition  of  most  intra- 
ocular pathological   conditions  is   not  very  difficult,  but  the 
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determination  of  refractive  errors  will  be  found  very  nnsatis- 
factory  unle.ss  the  cxaniining  person  has  had  great  experience 
and  is  in  practice.  Fortunately,  glasses  need  not  be  pre- 
scribed after  an  ophthalmoscopic  examination,  now  that  retin- 
oscopy  can  so  satisfactorily  be  a])plied  ;  retinoscopy  is  an 
objective  test  and  recpiires  little  skill. 

Oi>hthalmo,scopic  examination  should  take  place  in  a  dark- 
enetl  room,  and  the  source  of  light  is  preferably  an  Argand 
burner. 

The  method  of  ophthalmoscopic  examination  is  either  direct 
or  indirect. 

To  examine  a  patient  by  the  direct  method,  the  light  should 
be  on  a  level  with  the  patient's  ear  and  on  the  side  of  the  eye 
to  be  examined.  The  observer  reflects  the  light  into  the  pa- 
tient's eye,  using  his  right  eye  and  standing  or  sitting  at  the 
patient's  right  side  to  examine  the  patient's  right  eye ;  and 
using  his  left  eye  and  standing  or  sitting  at  the  left  of  the 
patient  to  examine  the  left  eye.  The  mirror  of  the  ophthal- 
moscope should  be  as  close  as  possible  to  the  patient's  eye. 

The  imar/e  ol)tained  by  the  direct  method  is  erect,  and  is 
magnified  about  16  times  regardless  of  the  distance  between 
the  patient's  and  the  observer's  eye. 

To  examine  a  patient  by  the  indirect  method,  the  light  and 
position  should  be  the  same  as  in  the  direct,  but  a  biccmvex 
lens  of  16  D.  should  be  placed  at  about  2  inches  in  front  of  the 
eye  to  be  examined,  the  ophthalmoscope  being  about  18  inches 
away.  This  method  gives  an  inverted  hnacfe  of  the  fundus 
and  magnifies,  if  a  biconvex  lens  of  16  D.  be  used,  the  image 
4  times. 

The  ophthalmoscopic  examination  should  be  preceded  by 
one  with  the  aid  of  oblique  or  focal  illumination :  the  bicon- 
vex lens  of  16  D.  is  so  held  that  the  rays  of  light  from  the 
lamp,  which  should  be  at  the  side  and  slightly  in  front  of  the 
patient,  are  condensed  upon  the  part  to  be  examined. 

To  examine  the  cornea,  the  glass  should  be  held  farther 
from  the  eye  than  when  an  examination  of  the  lens  is  under- 
taken. By  an  examination  with  oblique  illumination,  opacities 
of  the  cornea  and  the  anterior  portion  of  the  lens,  the  relative 
depth  of  the  anterior  chamber,  iridodonesis,  and  changes  of 
the  iris  can  be  easily  recognized.     Changes  in  the  peripheral 
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and  posterior  parts  of  the  lens,  and  even  in  the  anterior  por- 
tion of  the  vitreous,  can  be  observed  when  the  pupil  is  dilated. 
An  examination  by  oblique  illumination  will  explain  a  dis- 
turbance of  vision  from  opacities  otherwise  overlooked,  and 
will  save  in  such  cases  much  time  and  trouble. 

The  ophthalmoscopic  examination  of  an  eye  can  often  be 
satisfactorily  made  without  the  use  of  a  mydriatic ;  but  in 
some  cases,  more  numerous  with  beginners,  dilatation  of  the 
pupil  will  be  found  necessary. 

To  examine  the  refracting  media,  the  ophthalmoscope  should 
be  held  about  8  inches  from  the  eye  examined,  the  observer 
being  emmetropic.  For  a  myope  the  distance  should  be  less ; 
and  a  hyperope  or  presbyope  would  require  a  lens  of  +  3  or 
+  4  D.  or  more  in  the  aperture.  The  opacity  can  not  only  be 
seen,  but,  by  observing  the  parallactic  displacement  of  the 
opacity  when  fixed  with  reference  to  the  margin  of  the  pupil, 
its  location  determined. 

An  opacity  in  the  cornea  seems  to  move  in  a  direction  oppo- 
site to  the  movement  of  the  mirror ;  one  upon  or  near  the 
anterior  capsule  remains  stationary  in  all  positions  of  the 
mirror ;  and  one  near  the  posterior  capsule  seems  to  move  in 
the  same  direction. 

In  order  to  examine  the  cornea  or  lens  very  carefully,  a  con- 
vex lens  of  16  to  20  D.  should  be  brought  into  the  aperture. 

The  refraction  of  the  eye  may  be  determined  with  the 
ophthalmoscope  by  either  the  direct  or  tiie  indirect  method, 
but  the  former  is  almost  exclusively  em])loyed. 

When  both  the  observer's  and  the  patient's  eye  are  emme- 
tropic, the  ciliary  muscle  being  relaxed,  the  details  of  the 
fundus  can  be  distinctly  seen  through  the  aperture. 

When  the  patient  is  myopic  and  the  observer  emmetropic, 
the  concave  lens  necessary  to  show  the  details  of  the  fundus 
represents  the  degree  of  myopia. 

In  the  same  way,  the  degree  of  hypermetropia  is  determined 
by  the  strength  of  the  convex  lens  necessaiy  to  show  the  fun- 
dus distinctly. 

When  the  observer  is  either  hypermetropic  or  myopic  the 
same  rule  applies ;  but  the  observer  must  have  corrected  his 
refractive  error. 

If   the  observer  will   notice   the    movement  of   the  vessels, 
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wht'tlior  it  is  with  or  against  the  niovenient  of  the  mirror, 
ametropia  ean  he  inferred  :  when  there  is  hypermetroj)ia  the 
vessels  move  "with  ;"  when  myopia,  "against." 

AstUjmatism  is  (Unnonstrated  in  an  eye  by  the  direct  method 
(Fig.  2),  when  the  optie  disk  is  seen  eh)ngated  in  the  direc- 
tion of  the  meridian  of  greatest  refraction.  The  retinal  ves- 
•sels  are  most  distinctly  seen  in  the  meridian  of  the  greatest 
ametropia. 

^^  hen  the  indirect  method  (Fig.  3)  is  employed,  the  eye 
being  emmetropic  and  the  accommodation  relaxed,  the  image 


Fio.  2. 


Fig.  3. 


Erect  image  of  disk  in  astigmatism,  with  The  same  disk  as  shown  in  Fig.  2, 
meridianofgreatest  refraction  nearly  vertical,  seen  by  the  indirect  method,  (de 
(de  Weeker  and  Jager.)  Wecker  and  Jiiger.) 


of  the  disk  remains  the  same  in  size  and  shape  for  every  dis- 
tance of  the  biconvex  lens  from  the  eye.  With  an  increase 
of  this  di. "Stance,  in  hy])ermetropia,  the  image  becomes  smaller; 
and  in  myopia  larger ;  when  no  astigmatism  is  present  the 
original  shape  is  always  retained.  When  astigmatism  is 
present,  recession  of  the  lens  causes  variation  in  both  size  and 
shape  of  the  image  of  the  disk.  The  elongation  of  the  disk 
occurs  at  right  angles  to  the  meridian  of  greatest  refraction, 
provided  the  lens  is  at  a  distance  from  the  eye  less  than  its 
focal  distance.     At  its  focal  distance  from   the  eye  the  disk 
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would  appear  circular ;  and  beyond  that  distance  would  seem 
elongated  at  right  angles  to  the  long  axis  of  the  image  when 
the  lens  is  within  its  focal  distance  from  the  eye. 

The  direct  and  indirect  methods  may  be  employed  to 
determine  differences  of  level  in  the  fundus ;  but  the  former 
method  is  almost  exclusively  employed.  A  difference  of 
refraction  of  two  points  in  the  fundus  amounting  to  3  D, 
means  2V  ^^^^  difference  of  level.  In  cases  of  papillitis  with 
a  swollen  disk  or  glaucoma  with  cupping,  this  method  may 
be  employed  to  measure  respectively  the  amount  of  swelling 
or  cupping. 

Trial-case.     Test-types.     Astigmatic  Chart. 

The  trial-case,  test-types,  and  astigmatic  chart  (Figs.  4, 
5,  6),  like   the  ophthalmoscope,  are   indispensable,  and    for 

Fig.  4. 


Trial-case. 
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the  correction  of  refractive  errors  constitute  the  best  re- 
source. With  a  complete  trial-case  supplied  with  prisms,  the 
relative  strength  of  the  extraocular  muscles  and  the  degree 
of  the  heterophorias,  and  even  of  strabismus,  can  be  ascer- 
tained. 
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The  tost-types,  iiu-liuliiijj^  a  chart  of  illiterate  distance-type 
and  one  of  test-type  for  near  tests,  are  of  valne  to  determine 
the  visnal  aenity,  with  or  withont  •>;lasses.  In  order  to  test 
the  acuity,  a  space  20  feet  in  length  shonld  be  available,  since 
at  that  distance  the  rays  which  come  to  a  focus  upon  the  retina 

are  parallel  and  the  accommo- 

^'^-   ^-  dation    is   not    re(piired.     The 

»i'o"Tie  visual    acuity    of    most    cases 

T  ore  IDE  should  be  determined  and   re- 

T  T  C  L  D  r  O  corded  in  order  to  discover  dis- 

O  F   D   Zi   C    T  turbance  of  vision.     The  test- 

D  types    are    arranged    in    rows 

£    W    f^    O  which,   according   to    the   size 

of  the  letters,  can  by  a  normal 
TJ     ^      ^     Q     T.        eye   be    read  at   specified  dis- 
tances. When  the  row  marked 
L^^      Hf      H^         20  can  be  read  at  20  feet  the 
^^      Jt         ^J         vision  is  written  |-^,  and  is  nor- 
mal.     When   the  row  marked 
CHH       ^1^        HH      120   is   the    smallest  that  can 
J^       ij  I         be  seen  at    20  feet  the  vision 

is  written   y^^'o"*     When  all  the 
^^  letters  but   three  can  be  read 

DIC^        ^^  in  the  row  marked  40  at   20 

J  ^^  feet    the   vision    is   expressed 

f  ^  —  3.    The  illiterate  distance- 
^^^  ^^^        type   is  of    value    in    the    ex- 

E^^\         "^P        amination  of  both  children  and 
J^  1^         adults   who   cannot    read   the 

Roman  letters.     Such  patients 
who    have    sufficient     intelli- 

OMBH  gence    can    with    their    fingers 

■i  show  whether  or  not  they  see 

Mi  the  direction  of  the   arms  of 

>3UeEN    4.   CO..    PHiLAoeLPHiA,    Pa.  ,  ^  ...  ■,         -«iti 

Test-types.  the  hgures  utilized.    When  not 

sufficiently  intelligent  for  even 
this  form  of  examination,  the  patients,  either  small  chil- 
dren or  foreigners,  should  (after  ophthalmoscopic  examina- 
tion) be  subjected  to  a  retinoscopic  examination  and  fitted 
accordingly. 
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A  complete  trial-case  should  contain  the  following  : 

30  pairs  each  of  convex  and  concave  spherical  lenses  from 
0.25  D.  to  20  D. 

20  pairs  each  of  convex  and  concave  cylindrical  lenses  from 
0.25  D.  to  6  D. 

16  prisms,  from  |  degree  to  20  degrees. 

1  piano  blue  and  1  piano  red  glass. 

6  piano  smoked  glasses,  6  shades. 

Fig.  6. 
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Astigmatic  chart. 


1  solid  disk  of  rubber  and  1  ground-glass  disk. 

1  pin-hole  disk. 

1  stereoptic  disk. 

1  Maddox  rod. 

1  Maddox  double  prism  (improved). 

1  graduated  trial-frame. 

1  plain  trial-frame. 
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Fig. 


The  Retinoscope. 

The  retinoscope  (Fig.  7)  is  the  most  useful  instrument  for 
the  objective  determination  of  refractive  errors.  It  is  noth- 
ing more  than  a  plane  or  concave 
mirror  perforated  at  the  centre 
and  supplied  with  a  handle.  The 
Thorington  retinoscope  has  a  plane 
mirror  and  can  be  recommended. 
Retinoscopy  is  the  method  of 
determining  the  refraction  by  ob- 
serving the  change  of  illumina- 
tion of  the  pupil  tiiat  occurs  when 
the  mirror  of  the  retinoscope  is 
rotated  on  its  vertical  and  hori- 
zontal axes.  AVhen  the  mirror 
is  turned  on  its  vertical  axis,  the 
refraction  of  the  horizontal  me- 
ridian is  determined  ;  and  when 
on  its  horizontal  axis,  the  refrac- 
tion of  the  vertical  meridian  may 
be  computed.  In  order  to  prac- 
tise retinoscopy  a  dark  room  and 
a  single  source  of  light,  as  an  Ar- 
gand  burner,  are  necessary.  The 
light  may  be  placed  directly  over 
the  patient's  head ;  or,  when  Thor- 
ington's  method  is  employed,  the 
burner,  which  should  be  covered 
with  a  chimney  in  which  there  is 
a  round  aperture  of  about  one- 
half  inch  diameter,  is  placed  near 
the  head  of  the  examining  per- 
son, M'ho  reflects  the  light  from 
the  aperture  to  the  patient's  eye. 
The  distance  between  the  patient 
and  the  examined  person  may 
vary,  20,  40,  or  80  inches  being 
the  distance  employed  to  suit  the  case.  When  the  mirror  is 
turned  on  its  vertical  axis,  it  will  be  noticed  that  the  edge  of 


Retinoscope. 
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the  shadow  is  usually  vertical,  and  that  the  shadow  moves 
horizontally  across  the  pupil  either  in  the  direction  of  the 
movement  of  the  mirror  or  against  it.  In  the  former  case  the 
shadow  is  said  to  move  "  with,"  in  the  latter  "against." 

When  a  j)^ane  mirror  is  used,  the  distance  of  the  mirror  from 
the  examined  eye  being  about  40  inches,  the  rules  are  as 
follows : 

The  mirror  rotated» — *■  : 

^  r\         Shadow  "against"    im-  ]        r\  ..    Shadow  "  with "  implies 
plies  myopia  more  than  i       ^^      myopialess  than  1  D.,  em- 
1  D.  metropia,  or  hypermetropia. 

A  series  of  concave  lenses  should  '  A  series  of  convex  lenses  should 
be  placed  before  the  examined  eye,  be  placed  before  the  examined  eye, 
the  other  being  covered,  beginning  the  other  being  covered,  beginning 
with  a  weak  one.  The  last  concave  with  a  weak  one.  The  first  convex 
lens  which  causes  the  shadow  to  go  glass  which  causes  the  shadow  to 
"  against,"  increased  by  1  D.,  is  i  move  "  against,"  diminished  by  1 
the  refraction.  D.,  is  the  refraction. 

When  the  shadow  moves  quickly        When  the  shadow  moves  quickly 


it  indicates  a  low  degree  of  my 
opia  ;  when  slowly,  a  high  degree. 


it  indicates  emmetropia,  myopia 
less  than  1  D. ;  or  a  low  degree  of 
hypermetropia. 


When  a  concave  mirror  is  used,  the  rules  for  the  movements 
of  the  shadows  given  above  are  reversed.  When  the  distance 
between  the  mirror  and  the  examined  eye  is  20  inches,  then 
2  D.  are  either  subtracted  or  added  to  the  finding,  as  the  case 
may  be.  When  the  distance  is  80  inches,  or  2  metres,  0.5  D. 
is  either  added  or  subtracted. 

In  an  emmetropic,  or  normal,  eye  the  shadow  will  be  reversed 
by  placing  before  it  a  convex  lens  of  1  D.,  if  the  distance  be- 
tween the  mirror  and  the  examined  eye  is  the  focal  distance 
of  a  glass  of  1  D. — that  is,  40  inches.  Hence  the  rays  of 
light  emerging  from  the  cornea  were  parallel  before  the  lens 
was  used. 

Suppose  it  be  found  that  a  +  3  D.  is  the  weakest  convex  lens 
necessary  to  cause  reversal  of  the  shadow  (the  distance  between 
the  mirror  and  the  eye  being  40  inches)  in  both  the  vertical  and 
horizontal  meridians,  then  the  condition  mav  be  formulated 

+  3 

thus: h  3.      After  subtracting  1    D.,   the    refractive 
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condition  would  be  expressed  thus  : 


+  2 


f-  2.     Since  a  con- 


vex lens  of  2  D.  causes  normal  refraction  in  both  meridians, 
a  convex  spherical  lens  satisfies  the  condition. 

Sup}K)se  a  +3  D.  reverses  the  shadow  in  the  vertical 
meridian  and  a  +  4  1).  is  necessary  in  the  horizontal  meridian, 
then  the  refractive  condition  of  the  eye  may  be  expressed 

j  +  2 

thus :  — —  +  3.  The  correcting  glass  is  a  convex  spheri- 
cal lens  of  2  D.  (which  corrects  the  vertical  meridian  and  2 
D.  of  the  horizontal)  combined  with  a  cylinder  of  1  D.  (the 
difference  between  3  and  2),  its  axis  being  at  right  angles  to 
the  meridian  to  be  corrected — hence  vertical  or  at  90  degrees. 
The  glass  may  then  be  expressed  +  2  sph.  O  +  1  cyl.  X  90  or 
+  2  sph.  O  +  1  cyl.  axis  vertical.  This  case  is  one  of  com- 
pound hypermetropic  astigmatism. 

In  a  case  of  simple  myopia  of  3  T>.  it  will  be  found  that  a 
-—  2  D.  is  the  strongest  concave  glass  which  does  not  reverse 
the  shadow  in  both  meridians.  AVhen  a  --  4.5  D.  is  the 
strongest  concave  glass  which  does  not  reverse  the  shadow  in 
the  vertical  meridian  and  a  —  3  D.  the  strongest  glass  for  the 
horizontal  meridian  the  refraction  would  be  expressed  : 

— 4.     The  correction  would  be  —  4  sph.  O  -  1.5  cyl.  X 

180  for  this  case  of  compound  myopic  astigmatism. 

Suppose  a  —  3  D.  is  the  strongest  concave  glass  that  does 
not  reverse  the  shadow  in  the  vertical  meridian,  and  a  +  3  D. 
is  the  weakest  convex  glass  that  reverses  the  shadow  in  the 
horizontal  meridian,  then  the  refraction  would  be  expressed 

—  4 

thus: 1-2.      This  is  a  case  of    mixed   astigmatism. 

The  correcting  glass  might  be  designated  in  three  ways : 
-4cyl.  X  180  and  +  2  cyl.  X  90  ;  -4  sph.  O  +  6  cyl.  X  90  ; 
or  +  2  sph.  O  —  6  cyl.  X  180.  The  last-mentioned  way  is  pre- 
ferred by  the  optician,  who  likes  working  —  cylinders  on  to  + 
spheres. 

In  converting  two  cylinders  into  a  sphere  and  cylinder  this 
fact  should  be  kept  in  mind  :  a  .sphere  is  equal  to  two  cylin- 
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ders  of  the  same  kind  and  degree  when  the  axes  are  at  right 

angles  to  each  other:  +  2  sph.  =<     .   ^      \   \y    on-    Take 

the  example  above  :  —  4  cyl.  X  180  combined  with  +  2  cyl. 
X  90.  By  using  a  +  2  sph.  in  place  of  a  +2  cyl.  X  90,  the 
glass  is  too  strong  by  a  +  2  cyl.  X  180.  Therefore  it  is  neces- 
sary to  subtract  a  +  2  cvl.  X  180,  which  is  the  same  as  adding 
a  -  2  cyl.  X  180  to  -  4'cvl.  X  180,  which  makes  a  -  6  cvl.  X 
180. 

When  the  shadow  moves  horizontally  from  side  to  side  the 
edge  of  the  shadow  is  vertical,  but  the  horizontal  meridian  is 
the  one  tested.  A  cylinder  to  correct  an  error  must  be  placed 
at  right  angles  to  the  meridian  requiring  correction.  Since 
the  edge  of  the  shadow  is  at  right  angles  to  the  meridian  tested, 
the  position  of  the  edge  of  the  shadow  represents  the  axis  of 
the  cylinder  required  for  correction.  Hence,  by  noting  the 
position  of  the  edge  of  the  shadow  the  axis  of  the  correcting 
cylinder  is  determined  : 


Axis  of  correcting  cylinder.  •  Meridian  tested 


Meridian  tested.  Axis  of  cylinder 


Occasionally  the  axis  of  the  correcting  cylinder  will  be  other 
than  horizontal  or  vertical,  and  the  retinoscopic  examination 
will  often  determine  the  proper  axis. 

The  Perimeter. 

The  perimeter  (Fig.  8)  is  an  instrument  devised  to  determine 
the  field  of  vision. 

The  field  of  vision  can  be  determined  in  a  general  way  by 
the  hand,  and  better  yet  by  a  graduated  blackboard  ;  but  tlie 
use  of  a  perimeter  is  the  mo.st  accurate  and  scientific  method. 

To  determine  the  field  of  vision  with  the  hand,  the  patient 
should  stand  with  his  back  to  tlie  window  and  the  examiner 
should  have  his  eyes  on  a  level  with  those  of  the  patient.  When 
the  right  field  is  to  be  determined,  the  patient  .•^honld  be  directed 
to  look  continually  at  the  examiner's  left  eye.     The  examiner 
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tlicii  moves  his  left  liaud   in  various  jKisitioiis,  and   in  a  rela- 
tive way  the  size  of  the  Held  of  vision  can  be  determined. 

When  a  blackboard  is  used,  this  should  be  divided  into 
meridians  and  concentric  circles  by  lines,  and  the  patient  is 
directed  to  fix  his  eye  at  the  centre.     The  chalk  is  then  ad- 

Fio.  8. 


McHardy  perimeter. 


vanced  on  the  blackboard  at  the  greatest  distance  within  the 
field  of  view,  and  this  line  gives  the  field  of  vision.  The  vari- 
ous parts  of  the  retina  are  measured  at  different  distances  by 
this  method,  which  is  for  this  reason  inferior  to  perimetric 
examination : 

The  perimeter  is  a  semicircular  band  of  metal   which   is 
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divided  into  degrees,  beginning  at  its  middle.  It  turns  upon 
an  axis  at  tlie  middle  point  in  such  a  way  that  it  passes  through 
all  meridians.  A  slide  is  moved  along  the  arc  so  that  con- 
centric circles  can  be  made  \\ithin  DO  degrees. 

The  patient  is  seated  ^vith  his  chin  in  an  adjustable  rest  in 
such  a  position  that  the  examined  eye  is  directly  in  front  of 
the  middle  of  the  arc.  A  card  made  specially  for  the  right 
or  the  left  eye  is  placed  at  the  back  of  the  axis  of  the  arc  and 
turns  with  the  arc.  The  card  is  divided  into  meridians  and 
concentric  circles,  and  is  so  placed  that  movements  of  the  arc 
correspond  with  the  meridians  on  the  card.  The  point  near- 
est the  periphery  at  which  the  patient  can  see  the  slide  on  a 
given  meridian  is  noted  on  the  card,  and  these  points  are 
ascertained  for  all  the  meridians.  A  line  connecting  these 
points  determines  the  visual  field.  Circumscribed  areas  which 
cannot  be  seen  in  the  visual  field  are  called  scotomata. 

A  scotoma  may  be  central,  peripheral,  or  annular,  and  may 
exist  for  only  certain  colors.  Normally  the  fields  of  vision  for 
various  colors  are  not  the  same,  and  the  examination  of  the 
visual  field  to  determine  the  relative  visual  fields  for  colors  is 
of  value  in  the  diagnosis  of  disease.  A  diminution  of  blue 
means  disease  of  the  retina  ;  of  red  and  green,  the  optic  nerve 
(Fig.  9). 

In  making  a  perimetric  examination,  it  Mill  be  observed 
that  a  blind  spot  is  always  present  to  the  temporal  side  of  the 
point  of  fixation  between  10  and  20  degrees.  This  is  due  to 
the  optic  disk,  which  is  not  sensitive. 

Hemiopia,  which  implies  that  one  lateral  half  only  of  the 
retina  is  functioning,  can  be  easily  demonstrated  with  the 
perimeter.  When  the  left  halves  of  the  visual  field  of  both 
eyes  are  intact  the  hemiopia  is  said  to  be  homonymous.  The 
same  applies  to  the  right  side.  Temporal  hemiopia  implies 
that  only  the  temporal  side  of  the  retina  of  both  eyes  is  func- 
tioning, and  hence  the  visual  field  is  intact  on  the  nasal  sides. 
Homonymous  hemiopia  occurs  from  a  lesion  in  either  the  right 
or  left  optic  tract.  Temporal  hemiopia  is  the  result  of  a 
lesion  near  the  middle  of  the  optic  chiasm. 

AVhen  the  visual  field  is  narrowed  at  the  periphery  so 
that  the  limits  of  the  visual  field  are  equally  diminished  the 
condition    is    called   concentric   contraction.      This    condition 
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is  often  observed  in  retinitis  pigmentosa  and  occasionally  in 
glaucoma. 

Scotomata  occur  frequently  in  choroidal  or  retinal  disease 
when  the  lesion  is  circumscribed. 

Fio.  9. 


Field  of  vision  of  right  eye  as  projected  by  the  patient  on  the  Inner  surface  of  a 
hemisphere,  the  pole  of  which  forms  the  object  of  regard  (half-diagrammatic  i.  T, 
temporal,  N,  nasal  side.  W,  boundary  for  white  ;  B,  for  blue  ;  R,  for  red  ;  G,  for 
green.     (Landolt.) 

The  Ophthalmometer. 

The  ophthalmometer  (Figs.  10,  11)  is  an  instrument  for 
measuring  the  corneal  curvature  of  the  eye,  and  for  determin- 
ing the  amount  and  character  of  corneal  astigmatism  by  noting 
the  variations  in  that  curvature.  It  consists  mainly  of  two 
bright,  or  luminous,  objects  (mires)  who.se  images  are  reflected 
by  the  corneal  surface  ;  of  a  telescope  through  wliich  tlie 
images  are  seen  enlarged  ;  and  a  birefringent  prism  within  the 
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tube  of  tlie  telescope,  which  brings  tlie  images  into  apparent 
j)n)ximity.  Each  mire  has  a  h>ng  central  line  \vhich  is  in 
exact  alignment  with  the  corresponding  line  on  the  other 
mire ;  and  a  shorter  line,  or  spnr,  at  right  angles  to  the  larger 
one,  which  may  be  bronght  to  appear  in  alignment  with  its 
fellow  on  the  other  mire  by  moving  the  j)rism  within  the 
tid)e.  The  prism  is  provided  with  a  rack,  and  is  moved  for- 
ward or  backward  in  the  tube  by  means  of  a  pinion  which 
carries  a  graduated  scale. 

Each  cornea  examined,  acting  as  a  graduated  reflector, 
shows  between  the  spurs  of  the  images  an  amount  of  space 
inversely  }>roporti()nal  to  its  diminishing  power — that  is,  its 
curvature.  The  prism  is  moved  nearer  tlie  eye  or  farther  from 
it  until  this  distance  between  the  spurs  is  exactly  eliminated. 
The  scale  attached  to  the  pinion  will  then  indicate  the  curva- 
ture in  diopters.  The  entire  ai)paratus  as  described  may  be 
rotated  before  the  eye  to  be  examined  and  the  curvature  meas- 
ured at  various  meridians.  The  longer  lines  of  the  mires 
will  appear  in  exact  alignment  upon  an  astigmatic  cornea  only 
when  they  are  in  the  meridians  of  greatest  or  least  curvature 
— that  is,  at  the  axes.  The  difference  between  the  curvature 
at  the  two  axes  is  the  amount  of  corneal  astigmatism. 

It  is  evident  that  the  ophthalmometer  affords  a  rapid  and 
objective  method  to  determine  the  amount  and  axis  of  corneal 
astigmatism,  and  that  its  intelligent  use  will  often  save  time 
and  trouble  in  correcting  errors  of  refraction.  Ophthalmom- 
eters of  different  construction  are  on  the  market,  yet  the  one 
described  and  illustrated,  made  by  Chambers  Innskeep  &  Co., 
is  superior  to  any  foreign  or  domestic  instrument  with  which 
we  are  familiar. 

THE  ORBIT. 

Anatomy :  The  orbits  (Plate  I.)  are  two  cavities  which  con- 
tain the  organs  of  vision.  Seven  bones,  the  frontal,  sphenoid, 
ethmoid,  superior  maxillary,  malar,  lachrymal,  and  palate, 
enter  into  the  formation  of  each  orbit.  The  bony  walls  of 
the  orbits  have  their  ])enosteum,  and  next  to  this,  mesially, 
is  more  or  less  fatty  cellular  tissue,  which  forms  a  bed  of  sup- 
port for  the  globe.  Next  comes  the  capsule  of  Tenon,  which 
is   "  serous  "  membrane  consisting  of  a  visceral  and  a  parietal 
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The  Right  Eye  in  Sagittal  Section,  showing  the  Capsule 
of  Tenon.     Semi-diagrammatic.     (Testut.) 
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layer.  The  parietal  layer  clothes  the  cavity  of  the  fatty  tis- 
sue in  which  the  globe  is  imbedded ;  and  the  visceral  layer 
covers  the  posterior  part  of  the  globe  from  near  the  margin 
of  the  cornea  to  the  entrance  of  the  optic  nerve.  The  ocular 
muscles  near  their  insertion  pierce  the  capsule  of  Tenon,  which 
gives  off  some  fibres  to  reinforce  the  sheaths  of  the  muscles. 
The  orbit  contains  periosteum,  fatty  cellular  tissue,  the  lach- 
rymal gland,  the  capsule  of  Tenon,  the  ocular  muscles,  nerves, 
bloodvessels,  and  bulb. 

Malformations :  In  acephalous  monsters,  the  anterior  open- 
ing of  the  orbits  is  directed  upward  ;  in  double-faced  monsters 
with  three  or  four  eyes,  the  orbits  are  not  fully  developed  j 
and  in  cases  of  cyclopia,  the  single  common  orbital  cavity  is 
of  small  size  and  the  optic  foramina  are  at  times  w^anting.  In 
cases  of  microphthalmos  and  anophthalmos  the  orbit  is  in  part 
defective.  When  loss  of  the  eyeball  occurs  in  infancy,  the 
orbital  cavity  does  not  always  attain  the  mature  size.  In  such 
a  case,  a  rubber  ball  or  wax  cast  should,  if  possible,  be  worn 
to  supplant  the  bulb,  in  order  to  encourage  the  development 
of  the  orbit. 

Neoplasms :  Tumors  of  the  orbit  may  arise  in  the  bony 
walls  and  periosteum,  the  optic  nerve,  or  in  the  cellular  tissue. 
They  produce  exophthalmos,  strabismus,  and  more  or  less  loss 
of  motility. 

The  bony  walls  of  the  orbit  may  be  the  seat  of  osteomas. 
These  are  usually  very  hard,  and  their  removal  is  often  pos- 
sible only  after  enucleation  of  the  eyeball.  The  danger  from 
meningitis  and  cerebral  abscess  is  great  in  removal  of  osteomas 
of  the  roof  of  the  orbit. 

The  cellular  tissue  of  the  orbit  may  be  the  seat  of  cystoid 
and  dermoid  tumors,  angiomas,  lipomas,  and  sarcomas. 

The  early  removal  should  be  thoroughly  performed  in  all 
cases  of  orbital  tumors. 

Injuries  of  the  Orbit. 

The  margin  of  the  orl)it,  because  of  its  prominence,  is  sub- 
ject to  injury  from  blows  or  falls. 
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Contusions  and  incised  or  lacerafal  vounds  often  occur  in 
the  soft  parts  overlying  the  margin  of  the  orbit,  and  Jisually 
cause  little  trouble. 

Fntcfure  of  the  molar  hone  may  cause  anesthesia  from  in- 
jury of  tile  infraorbital  nerve  and  dij)l()j)ia  from  injury  of  the 
inferior  obli(|ue  muscle.  Some  injuries  involve  both  the 
sujiraorbital  and  infraorbital  nerves. 

Fractures  of  the  orbital  walls  produce  such  hemorrhage  that 
there  are  usually  exophthalmos  and  ecchymosis  of  the  lids  and 
conjunctiva.  When  a  fracture  of  the  orbital  wall  extends  to 
the  optic  foramen  the  sight  may  be  lost. 

Gunshot  wounds  may  produce  immediate  blindness  from 
injury  to  the  optic  nerve  or  rupture  of  the  choroid,  although 
the  eyeball  appears  uninjured. 

When  the  lachrymal  bone  can  be  easily  displaced  from  the 
orbital  plate  of  the  ethmoid  and  when  hemorrhage  from  the 
nose  occurs,  emphysema  of  the  orbital  tissues  being  present 
or  not,  there  is  a  fracture  of  the  inner  orbital  wall. 

Emphysema  of  the  orbital  tissues  may  be  produced  by 
fractures  causing  a  communication  between  the  orbit  and  the 
antrum  of  Highmore,  the  frontal  or  sphenoidal  sinuses,  the 
ethmoidal  cells,  or  the  nasal  duet. 

Injuries,  muscle  operations,  and  foreign  bodies  may  cause 
orbital  abscesses.  These  should  be  opened  by  exploratory 
punctures,  and  relief  will  be  given  even  though  no  pus  be 
found. 

Fractures  of  the  orbital  walls  should  be  treated  according 
to  the  rules  of  surgery.  Detached  pieces  of  bone  must  be 
removed  ;  and  should  an  abscess  develop,  this  is  to  be  thor- 
oughly drained.  Emphysema  of  the  orbital  tissue  usually 
terminates  favorably  with  avoidance  of  sneezing  and  coughing 
and  application  of  a  light  bandage. 

Diseases  of  the  Orbit. 

Orbital  cellulitis  is  an  acute,  subacute,  or  chronic  inflamma- 
tion of  the  fatty  cellular  tissue,  and  may  be  idiopathic  or 
traumatic  in  origin. 

When  acute  the  disease  ])resents  a  formidable  appearance. 
The  pain  in  the  orbit  is  excruciating.  There  are  fever,  headache. 
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oedema  of  the  lids,  chemosis  of  the  ocular  conjunct ivse,  exopli- 
thalmos,  neuroretinitis,  ulceration  and  suppuration  of  the 
cornea,  and  panophthalmitis.  ^^'hen  due  to  erysipelas,  the 
most  severe  symptoms  are  likely  to  develop.  Thrombosis  of 
the  orbital  veins  and  cavernous  sinus  may  occur  in  the  course 
of  an  orbital  cellulitis.  The  treatment  depends  upon  the 
severity  of  the  symptoms.  Numerous  incisions  through  the 
conjunctiva,  or  through  the  lids  if  it  be  impossible  to  open 
them,  should  be  made  to  relieve  the  tension  and  secure  drain- 
age. Irrigation  of  the  wound  Mith  bichloride  of  mercury 
solution  (1  :  2000)  should  be  made  from  time  to  time.  Hot 
applications  hasten  the  process.  If  complicated  by  abscess  of 
the  cornea  and  panophthalmitis,  evisceration  of  the  bulb  may 
be  required.  Enucleation  is  not  so  safe  as  evisceration  in 
these  cases,  since  cerebral  complications  are  more  likely  to 
occur  after  the  former. 

Periostitis  is  due  to  injury,  cold,  foreign  bodies,  or  syphilis. 

When  acute,  there  are  slight  fever,  great  pain,  tenderness 
on  pressure,  and  the  lids  are  red  and  swollen.  Caries  or  ne- 
crosis of  the  underlying  bone  may  result  after  a  time,  which 
can  be  ascertained  by  probing  the  fistulous  opening  which 
usually  occurs  through  the  lids. 

In/treating  th\s  condition  the  fistula  should  be  enlarged  if 
necessary,  and  the  dead  bone  removed.  The  wound  should 
be  kept  clean  and  open  to  favor  healthy  closure  from  the  bot- 
tom. Acute  periostitis  should  be  treated  as  an  orbital  cellu- 
litis by  puncture  and  drainage. 

When  due  to  syphilis,  the  pain  is  greater  at  night.  For 
these  cases  antisyphilitic  treatment  should  be  instituted. 

Foreign  bodies  causing  periostitis  should  be  removed. 

Tenonitis,  or  inflammation  of  the  capsule  of  Tenon,  may  be 
of  idiopathic  or  traumatic  origin. 

The  uj)per  lid  is  swollen  and  oedematous,  and  movement  of 
the  eyeball  is  painful.     Exophthalmos  when  present  is  slight. 

The  idiopathic  form  is  often  due  to  rheumatism  or  gout. 

Hot  fomentations  to  the  lids  and  antirheumatics  and  ano- 
dynes usually  bring  about  recover}'. 

In  the  traumatic  form,  antiseptic  solutions  should  be  used 
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to  cleanse  the  conjunctival  sac ;  and  free  incisions  should  be 
made  as  soon  as  the  formation  of  pus  is  evident. 

Exophthalmic  goitre  :  Basedow's  or  Graves's  disease  causes 
more  or  less  exophthalmos  and  draws  attention  to  the  eyes. 
Enlargement  of  the  thyroid  gland,  tachycardia,  and  protrusion 
of  the  eyeball  are  the  cardinal  symptoms  of  the  disease,  which 
is  primarily  an  affection  of  the  nervous  system. 

When  the  cornea  suffers  from  inability  to  close  the  lids 
(lagophthalmos),  it  may  be  necessary  to  use  a  bandage  or  per- 
form a  tarsorrhaphy,  whereby  the  lids  are  united  only  to  such 
an  extent  as  not  to  interfere  with  vision. 

Pulsating  exophthalmos  presents  the  following  symptoms : 
protrusion  of  the  eyeball,  noises  audible  over  the  orbit,  and 
pulsation  felt  on  the  eyeball  and  about  the  orbit.  It  may  be 
spontaneous  or  traumatic.  Most  of  these  cases  are  due  to 
rupture  of  the  internal  carotid  artery  in  the  cavernous  sinus. 

The  treatment  is  compression  of  the  common  carotid  artery; 
and  if  done  without  result  ligation  is  indicated. 

THE  EYELIDS. 

Anatomy. 

The  eyelids  (Fig.  12)  cover  and  protect  the  eyeball. 

The  palpebral  fissure  is  the  space  between  the  free  margins 
of  the  lids  ;  the  outer  angle  is  known  as  the  outer  cantJms,  the 
inner  angle  as  the  inner  canthus. 

The  upper  lid  is  larger  than  the  lower,  and  has  a  special 
muscle  to  raise  it,  the  levator  palpebral  superioris.  The  free 
margin  of  the  lid  has  an  outer  and  an  inner  lip.  The  outer 
lip  is  rounded  and  contains  two  or  three  rows  of  hairs,  known 
as  the  cilia.  The  inner,  or  posterior,  lip  contains  the  mouths 
of  the  Meibomian  glands;  and  near  the  inner  canthus  the 
lachrymal  papilla,  at  the  summit  of  which  is  the  punctum 
lachrymale. 

From  without  inward,  the  lids  are  composed  of  integument, 
subcutaneous  areolar  tissue,  muscles,  fibrous  tissue  (known  as 
tarsal  cartilage),  Meibomian  glands,  and  conjunctiva. 
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The  integument,  which  is  studded  with  fine,  downy  hairs, 
is  very  thin,  and  because  of  the  loose  connection  with  the 
areolar  tissue  is  lax. 

Fig.  12. 
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Upper  lid  in  sagittal  section.    (After  Merkel.) 

The  subcutaneous  areolar  tissue  (containino:  no  fat")  connects 
the  integument  and  muscle.  It  contains  hair-follicles  and 
sweat-glands. 
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The  followiiit^  muscles  ai'o  in  tlic  lids  :  tlie  }>alpebral  por- 
tion of  the  orbicularis  palpebrarum,  the  ciliary  muscle  of  Kio- 
lanus,  the  tensor  tarsi,  the  aponeurosis  of  the  levator  palpe- 
bne  superioris,  ami  the  sujjcrior  and  ini'erior  palpel)ral  muscles. 

The  orbicularis  palpebrarum  is  a  sphincter  muscle,  and  con- 
sists of  two  portions:  an  orbicular,  acting  for  the  most  part 
involuntarily  ;  and  a  palpebral,  subject  to  the  will.  When 
both  portions  act  together,  the  lids  are  brought  into  close  con- 
tact, as  occurs  in  photophobia.  The  palpebral  portion  is  con- 
cerned in  gently  closing  the  eyes.  It  is  supplied  by  the  facial 
nerve. 

The  muscle  of  Miolanas  is  that  small  part  of  the  orbicularis 
palpebrarum  between  the  Meibomian  glands  and  the  follicles 
of  the  cilia. 

The  tensor  tarsi,  or  Horner''s  muscle,  is  that  portion  of  the 
orbicularis  palpebrarum  situated  at  the  inner  side  of  the  orbit 
arising  from  the  crest  of  the  lachrymal  bone  and  adjoining 
surface  of  the  orbit.  It  draws  the  eyelid  inward,  and  by 
compressing  the  punctum  lachrymale  on  the  globe  facilitates 
the  drainage  of  tears. 

The  levator  palpebrae  superioris  is  the  antagonist  of  the  or- 
bicularis palpebrarum,  for  it  raises  the  eyelid.  It  arises  near  the 
upper  margin  of  the  optic  foramen,  and  is  inserted  by  a  broad 
aponeurosis  into  the  anterior  surface  of  the  tarsal  cartilage. 
It  is  supplied  by  the  third  nerve. 

The  superior  palpebral  is  a  small  involnntary  muscle  com- 
posed of  non-striated  mnscle- fibres.  It  arises  from  between 
the  fibres  of  the  levator  palpebrie  superioris  just  before  it  be- 
comes aponeurotic,  and  is  inserted  into  the  under  surface  of 
the  upper  margin  of  the  tarsal  cartilage. 

The  inferior  palpebral  muscle  arises  from  the  orbital  connec- 
tive tissue. 

These  muscles  are  supposed  to  bring  the  free  margins  of  the 
lids  in  perfect  apposition  when  the  eyes  are  closed.  They  are 
supplied  by  the  sympathetic. 

The  tarsal  cartilages  are  two  plates  of  dense  fibrous  connec- 
tive tissue.  The  superior  is  of  a  semilunar  form  measuring 
about  one-half  inch  at  its  broadest  part  and  tapering  toward 
the  extremities.  The  lower  smaller  and  thinner  tarsal  carti- 
lage is  elliptical  in  form.     It  measures  one-quarter  inch  at  its 
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broadest  part.  The  outer  and  inner  extremities  of  each  carti- 
lage are  held  to  the  margin  of  the  orbit  by  the  outer  and  inner 
canthal  ligaments.  The  inner  canthal  ligament  is  known  as 
the  tendo-palpebrarum. 

The  Meibomian  glands  are  imbedded  in  grooves  in  the  inner 
surface  of  the  tarsal  cartilages.  There  are  from  30  to  35  in 
the  upper  lid  and  from  20  to  30  in  the  lower  lid.  They  cor- 
respond in  length  with  the  breadth  of  the  tarsal  cartilages, 
and  hence  those  of  the  upper  lid  are  the  longer.  A  Meibomian 
gland  consists  of  a  straight  tube  with  a  blind  extremity,  into 
which  small  secondary  follicles  open.  These  sebaceous  glands 
supply  a  secretion  which  prevents  adhesion  of  the  lids.  The 
infant  has  very  large  Meibomian  glands. 

The  outer  lip  of  the  free  margin  of  the  lids  has  protruding 
from  it  two  or  three  rows  of  hairs,  the  cilia.  Those  of  the 
upper  lid  curve  upward  and  are  longer  than  those  of  the  lower 
lid,  which  curve  downward. 

Small  sebaceous  follicles  (the  glands  of  Zeiss),  and  modified 
sweat-glands  (known  as  Moll's  glands),  are  among  the  roots 
of  the  cilia  which  lie  in  the  connective  tissue  between  the 
orbicularis  palpebrarum  and  the  tarsal  cartilage.  One  of 
Zeiss's  glands  opens  into  each  hair-follicle,  and  the  secretion 
serves  to  lubricate  the  cilium.  The  mouths  of  Moll's  glands 
open  just  behind  the  cilia. 

Malformations  and  Congenital  Anomalies. 

Coloboma  is  a  fissure  of  the  lid  ;  it  may  be  congenital  or  trau- 
matic. The  upper  lid  is  more  often  the  seat  of  the  congenital 
form.  It  is  sometimes  associated  with  dermoid  growths  of  the 
cornea  or  with  colobomas  of  the  iris  and  choroid.  Treatment 
consists  in  freshening  the  edges  and  stitching  them  together. 

Epicanthus  is  a  malformation  in  which  a  crescentic  fold  of 
skin  overlaps  the  inner  canthus.  This  condition  is  often 
associated  with  ptosis  and  strabismus. 

The  overlapping  skin  may  bo  excised  ;  or  the  operation  of 
cutting  out  an  oval  piece  of  skin  from  the  bridge  of  the  nose, 
the  long  axis  being  vertical,  and  closing  the  wound  by  sutures 
improves  the  condition. 
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Ectropion,  entropion,  ptosis,  distichiasis,  ablephoria  (partial 
or  total),  blepharophimosis,  symblepharon,  anklyloblepharon, 
and  cryptophthalmos  may  be  congenital. 

Neoplasms  (Benign). 

Xanthelasma,  or  xanthoma,  has  been  classified  with  neo- 
])lasni> ;  but  recent  researches  have  shown  that  it  is  the  prod- 
uct of  the  degeneration  of  embrvonically  misplaced  muscle- 
fibres. 

Xanthelasma occ?n-.s  as  yellowish-wliite  patches  seldom  raised 
above  the  skin.  This  condition  is  most  often  found  after 
middle  age,  particularly  in  females.  The  patches  generally 
occur  on  the  upper  lid,  near  the  inner  canthus. 

The  treatment,  usually  desired  for  cosmetic  eifect,  is  ex- 
cision. 

Molluscum  contagiosum  is  a  small  round  tumor  affecting  the 
sebaceous  glands.  Jt  may  attain  the  size  of  a  pea;  the  top 
is  flattened,  and  in  the  centre  is  a  dark  spot,  representing  the 
aperture  of  a  follicle.  It  is  not  contagious,  as  was  once 
thought. 

The  treatment  consists  in  evacuation  of  the  cheesy  mass ; 
sometimes  it  is  necessary  to  excise  the  walls  of  the  cavity  and 
apply  a  strong  solution  of  silver  nitrate. 

Angioma :  A  n(evns,  or  "  mother's  mark,"  is  always  con- 
genital, and  may  cover  the  whole  lid.  When  small  it  may 
be  successfully  treated  by  the  application  of  caustics,  such  as 
nitric  or  chromic  acid,  or  by  the  actual  cautery. 

Telangiectasis  is  a  bright-red  patch  occurring  in  the  skin 
and  subcutaneous  tissue,  and  consists  of  enlarged  capillaries, 
arterioles,  and  venules. 

Cavernous  angioma  is  a  vascular  tumor  composed  of  anas- 
tomosing sinuses  with  a  framework  of  connective  tissue. 

These  tumors  are  often  encapsidated,  and  can  then  be 
enucleated.  When  extensive,  electrolysis  is  the  best  treatment. 
Multiple  punctures  with  the  electrolytic  needle  are  made 
around  the  base  of  the  tnmor. 

Papillomas  (due  to  hypertrophy  of  the  papillse  of  the  skin) 
should  always  be  removed,  since  they  are  sometimes  the  start- 
ing-point of  epitheliomas. 
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Fibromas,  enchondromas,  myxomas,  lipomas,  lymphangiomas, 
and  neurofibromas  but  rarely  occur  on  the  lids. 

Neoplasms  (Malignant). 

Epithelioma  begins  on  the  skin  usually  at  the  border  of  the 
lid,  and  unless  excised  early  invades  the  bulb  and  even  the 
orbit.  It  occurs  more  frequently  on  the  eyelids  than  else- 
where. It  commences  as  a  small  inflamed  elevation,  whose 
surface  becomes  excoriated  and  secretes  a  watery  or  bloody 
liquid  which  forms  a  crust  or  scab.  This  falls  off  from  time 
to  time,  showing  an  indurated  ulcerated  surface.  The  progress 
of  the  ulceration  is  very  slow,  and  pain  is  not  severe  unless 
the  deeper  structures  be  involved. 

When  thoroughly  removed  at  the  beginning  epitheliomas 
may  not  recur,  but  after  they  are  large  and  have  ulcerated  an 
operation  is  not  satisfactory. 

Rodent  ulcer  is  a  form  of  epithelioma  which  leaves  cica- 
tricial tissue  in  the  part  invaded.  The  ulcers  of  lupus  vul- 
garis and  secondary  syphilis  are  liable  to  be  confounded  with 
epithelioma. 

Epithelioma  is  a  disease  of  advanced  age  ;  syphilis,  of  youth 
or  middle  age.  Epithelioma  is  much  slower  in  progress  than 
syphilis.  Lupus  commences  usually  before  puberty  and  is 
slower  in  progress  than  epithelioma. 

Sarcoma  of  the  eyelid  is  nearly  always  secondary.  It  is 
characterized  by  rapid  growth  and  early  recurrence.  Thor- 
ough removal  is  the  treatment 

Injuries  of  the  Eyelids. 

The  eyelids  are  often  the  seat  of  incised  or  lacerated  wounds, 
contusions,  bums,  and  scalds. 

Owing  to  the  laxity  of  the  skin,  oedema  and  ecchymosis  of 
the  lids  may  be  considerable. 

As  the  result  of  injury  either  to  the  eyelid  itself  or  to  the 
orbit,  producing  periostitis  and  caries,  abscess  of  the  lid  is  not 
uncommon.  tllcers  sometimes  occur,  the  result  of  scalds, 
burns,  or  contusions.  A  traumatic  coloboma  may  be  the  re- 
sult of  a  vertical  wound  where  no  union  by  first  intention 
takes  place. 
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Ktnpliyxeian  of  tlie  lids  is  ;i  syiiiptoni  ol"  iVacture  of  one  or 
more  bones  entering  into  the  forniiition  of  the  orbit.  The  source 
of  tlieair  producing  this  condition  is  from  the  fn^ital  or  supe- 
rior nuixillarv  sinuses,  the  ethmoiihd  cells,  or  the  nasal  cavity. 
When  by  reason  of  sneezing,  coughing,  or  i)lo\ving  the  nose 
the  air  in  the  spaces  mentioned  is  under  pressure,  air  is  forced 
into  the  areolar  tissue  at  the  seat  of  fracture. 

(Edema  may  be  due  to  congestion  in  the  lids,  the  conjunc- 
tiva, or  the  orbit,  and  is  often  an  expression  of  diseases  of  the 
iieart  and  kidneys.  When  the  swelling  is  excessive,  puncture 
and  application  of  pressure  relieve  the  condition. 

Ecchymosis  is  an  extravasation  of  blood  in  the  subcutaneous 
tissue,  and  the  most  common  cause  is  contusion. 

Injuries  of  the  eyelids — treatment:  The  best  treatment  im- 
mediately after  the  injury  is  the  application  of  cold,  either 
ice  or  iced-water.  In  order  to  promote  absorption,  the  appli- 
cation of  heat  and  a  firm  bandage  are  recommended. 

Abscess  is  usually  the  result  of  contusions,  although  spon- 
taneous abscesses  occasionally  occur  in  scrofulous  or  poorly 
nourished  children.  The  ajjplication  of  heat  hastens  the  proc- 
ess and  a  horizontal  incision  is  indicated  to  evacuate  the  pus. 

Ulcers  from  whatever  cause  should  be  treated  by  attention 
to  cleanliness  and  the  application  of  antiseptics. 

Since  emphf/sema  is  caused  largely  by  blowing  the  nose,  the 
proper  conditions  being  present,  the  avoidance  of  this  act 
is  the  only  treatment. 

Wounds  should  be  treated  in  accordance  with  the  rules  of 
surgery. 

Skin  Diseases. 

The  eyelids  may  be  the  seat  of  many  skin  diseases,  but 
the  consideration  of  a  few  of  the  more  common  or  peculiar 
will  suffice. 

Eczema  is  the  most  common  of  the  skin  diseases.  The  eti- 
ology is  often  the  same  as  in  other  parts,  yet,  owing  to  the 
irritation  of  the  skin  by  the  tears,  either  as  the  result  of  rub- 
bing with  the  hands  or  conjunctivitis,  lachrymal  catarrh,  or 
ectropion,  the  lower  lid  may  become  affected.  Inflammation, 
itching,  and  moisture  make  the  diagnosis  easy. 

The  treatment  varies  evidently  with  the  cause.     For  simple 
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cases  the  application  of  Hebra's  ointment  (equal  parts  of  lead 
plaster  and  vaseline),  zinc  salve,  or  a  5  to  10  per  cent,  solution 
of  silver  nitrate  is  the  usual  treatment. 

When  the  eczema  is  secondary  to  other  diseases  the  necessary 
treatment  should  be  applied  to  them. 

Erysipelas  of  the  eyelids  occurs  in  the  course  of  facial  ery- 
sipelas, and  the  superficial  form  is  without  danger. 

The  phlegmonous  type  may  involve  the  capsule  of  Tenon  and 
the  deeper  tissues  of  the  orbit,  and  impair  or  destroy  the  sight 
from  optic  neuritis  or  atrophy.  A  meningitis  from  extension 
of  inflammation  along  the  optic-nerve  sheath  is  rare  and  is 
usually  fatal. 

The  treatinent  should  consist  in  local  applications  of  ich- 
thyol,  guaiacol,  or  10  per  cent,  solution  of  silver  nitrate  and 
a  supporting  medication.  The  success  of  the  treatment  "will 
depend  largely  upon  the  strength  of  the  patient. 

Herpes  zoster  ophthalmicus  is  a  neuropathic  disease  charac- 
terized l)y  the  formation  of  vesicles  along  the  course  of  one  or 
more  branches  of  the  ophthalmic  nerve,  Neuralgia  and  fever 
may  precede  the  eruption,  Mhich,  owing  to  the  attending  red- 
ness and  swelling,  simulates  erysipelas. 

The  administration  of  anodynes  to  relieve  the  pain  and  the 
dusting  of  the  atfected  parts  with  zinc  oxide  or  rice  flour  are 
indicated. 

Milium  is  a  term  applied  to  concretions  of  sebaceous  matter 
about  the  size  of  a  millet-seed.  Simple  expression  is  the 
treatment.  This  disease  may  be  mistaken  for  the  commencing 
stage  of  xanthelasma  palpebrarum,  the  distinguishing  features 
of  which  are  the  clear  yellow  color,  limitation  to  the  eyelids, 
and  the  flat  end  plate-like  arrangement  of  the  lesions. 

Sporita.neous  ulcers  of  the  lid  may  be  due  to  lupus,  syphilis, 
or  scrofula.  The  treatment  of  the  ulcer  of  lupus  consists  in 
the  use  of  the  curette  or  actual  cautery  and  the  application  of 
antiseptics.  The  syphilitic  ulcer  is  usually  a  late  manifesta- 
tion of  sy[)hilis,  and  should  be  diagnosed  early,  since  anti- 
syphilitic  treatment  is  effective,  and  surgical  measures  super- 
fluous and  even  dangerous.  The  scroftdous  ulcer  demands 
constitutional  as  well  as  local  treatment. 

Infla?nmation  along  the  ciliary  margin,  blepharitis  ciliaris, 
appears  in  two  forms  :  squamous  and  ulcerative. 
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Blepharitis  squamosa  is  a  eubaciite  or  chronic  disease  of  the 
border  of  the  eyelid  characterized  by  the  formation  of  scales 
and  exudation  of  a  tenacious  secretion,  often  glueing  the  cilia 
together.  On  removal  of  the  scales  or  crusts  a  more  or  less 
liyporaMnic  surface  presents  itself,  and  often  several  lashes  are 
j)nllcd  out  in  the  j)rocess.  The  lashes,  however,  usually  grow 
again. 

Blepharitis  ulcerosa  differs  from  the  squamous  form  in  that 
the  inflammation  is  deeper,  the  secretion  purulent,  and  the  loss 
of  cilia  pcrnuuK'nt. 

Blepharitis — etiology :  Anaemia,  scrofula,  eruptive  fevers, 
neglect  of  cleanliness,  exposure  to  dust,  heat,  winds,  and  irri- 
tants produce  bilateral  disease.  Corneal  opacities,  a  high  de- 
gree of  hyj)ermetropia  (causing  strain  of  acconmiodation),  and 
uncorrected  errors  of  refraction  are  exciting  causes.  Chronic 
catarrhal  conjunctivitis,  phlyctenular  conjunctivitis,  trachoma, 
and  epiphora  are  local  causes.  When  epiphora  produces 
blepharitis  the  cause  should  be  ascertained,  whether  increased 
secretion  or  disease  of  the  lachrymal  canal  or  sac.  Blepha- 
ritis may  cause  a  chronic  catarrhal  conjunctivitis,  a  stye,  loss 
of  the  cilia,  tumefaction  ah)ng  the  border  of  the  lids  (particu- 
larly the  upper),  epiphora  from  eversion  or  narrowing  of  the 
puncta,  trichiasis,  and  ectr()])ion. 

Blepharitis — treatment :  This  de})ends  upon  the  cause. 
When  constitutional  treatment  is  needed,  the  iodide  of  iron, 
cod-liver  oil,  fresh  air,  milk  and  egg  diet,  and  baths  are  indi- 
cated. Local  applications  are  useful  only  after  thorough 
removal  of  the  scales  and  crusts.  This  is  best  accomplished 
by  soaking  the  lids  in  a  warm  alkaline  solution.  A  weak 
solution  of  hydrozone  is  also  effective.  The  lids  being  cleaned, 
the  application  of  a  salve  containing  1  per  cent,  to  4  per 
cent,  of  the  yellow  oxide  of  mercury,  or  1  per  cent,  of  the 
white  precipitate,  effects  a  cure  in  simple  cases.  In  the  ulcer- 
ative form,  besides  the  removal  of  crusts,  the  infected  area 
should  be  opened  and  the  cilia  involved  removed  by  the  use 
of  ciliary  forceps.  The  ulcers  heal  quicker  upon  the  applica- 
tion of  a  strong  solution  of  silver  nitrate. 

Phthiriasis  may  be  mistaken  for  blepharitis  ;  but  the  eggs 
and  the  parasites  may  be  detected  by  close  examination. 
Mercurial  ointment  effects  a  cure. 
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Eyelids :  Diseases  of  the  Glands. 

Hordeolum  :  An  external  stye  is  the  result  of  a  suppurative 
inflammation  of  one  of  Zeiss's  glands.  Swelling  and  redness 
occur  over  the  site  of  the  gland  and  increase  for  a  few  days. 
After  spontaneous  or  operative  evacuation  of  the  contents  all 
inflammatory  symptoms  rapidly  subside. 

An  internal  stye  is  the  result  of  suppurative  inflammation 
of  a  Meibomian  gland.  Inasmuch  as  these  glands  are  larger 
than  those  of  Zeiss  and  are  imbedded  in  tlie  dense  fibres  of 
the  tarsus,  an  internal  stye  is  more  ])ainful  and  lasts  longer 
than  an  external  one.  On  everting  the  lid  the  pus  may  be 
seen  through  the  conjunctiva. 

Etiology:  Styes  occur  in  young  people,  particularly  the 
scrofulous  and  anaemic.  Blepharitis  causes  a  stye  by  the  pres- 
ence of  scales  and  crusts,  which  serve  as  a  bed  for  germs  which 
easily  enter  the  glands.  The  swelling  of  the  margin  of  the  lids 
may  prevent  the  exit  of  the  secretion  of  the  glands.  Errors  of 
refraction,  and  strain  of  accommodation  may  be  exciting  causes. 

Treatment:  Hot  applications  accelerate  the  ripening  of  the 
abscess  and  opening  by  free  incision  shortens  the  course  of  the 
trouble.  As  a  prophylactic  measure  treatment  of  an  existing 
blepharitis  is  imperative. 

Chalazion  is  a  disease  of  the  Meibomian  glands  character- 
ized by  its  chronicity,  and  the  formation  of  a  tumor  which 
causes  comparatively  little  inconvenience,  and  finally  degen- 
erates into  granulation-tissue  and  pus.  It  is  easily  diiferen- 
tiated  from  an  internal  stye,  which  runs  an  acute  course,  is 
painful,  and  suppurates. 

Chalazia  occur  more  frequently  in  adults  than  in  children. 
They  may  produce  some  deformity  and  irritate  the  eye  by 
reason  of  the  chafing  caused  in  "winking. 

Treatment:  Small  chalazia  call  for  no  treatment ;  large  ones 
should  be  removed.  The  incision  may  be  made  through  the 
skin,  conjunctiva,  or  margin  of  the  lid.  The  contents  should 
be  thoroughly  scooped  out  with  a  chalazion  scoop  and  the 
walls  of  the  sac  scraped  or  dissected  out.  Tiie  application  of 
a  strong  solution  of  silver  nitrate  often  produces  adhesive  in- 
flamtnation  of  the  cyst-wall.  Cocainization  is  usually  suffi- 
cient for  this  operation. 
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Cretaceous  deposits  in  the  conjunctiva  sometinnes  cause  irri- 
tation. At"t(>r  cocainization,  they  should  be  jjicKod  out.  This 
condition  is  known  as  lithiasis  conjunctivic,  and  is  due  to 
degeneration  of"  the  contents  of  a  Meibomian  gland. 

Anomalies  of  the  Eyelashes. 

Trichiasis  is  that  condition,  not  accompanied  by  inversion 
of  the  margin  of  the  lid,  in  which  the;  <!ilia  are  entirely  or  in 
jiart  diroctrd  inward  instisad  of  outward.  The  irritation  of 
the  eyeball  causes  photoj)hol)ia  and  lachrymation.  Corneal 
ulcers  and  opacities  may  also  occur  in  consequence  of  mechani- 
cal injury  to  the  cornea. 

Kti()lo</ii :  The  most  common  cause  is  trachoma,  wlien  the 
trichiasis  is  often  complete — that  is,  involving  all  of  the  cilia. 
Partial  trichiasis,  in  which  only  some  of  the  cilia  are  directed 
backward,  occurs  as  a  result  of  scars  due  to  blepharitis,  stye, 
injury,  or  oj)eration. 

Distichiasis  is  a  rare  and  generally  congenital  condition  in 
which  an  otherwise  normal  lid  has  two  rows  of  cilia,  one 
directed  forward,  the  other  backward. 

Treatment:  AVhen  only  several  cilia  are  directed  inward 
epilation  may  suffice.  As  this  does  not  destroy  the  follicle, 
epilation  must  be  repeated  from  time  to  time. 

The  radical  treatment  is  the  destruction  of  the  follicle  by 
electrolysis.  The  positive  pole  of  a  galvanic  battery  (eight  to 
twenty  elements)  is  connected  with  a  flat  electrode,  the  nega- 
tive jiole  with  the  needle.  The  needle  is  thrust  into  the  follicle 
by  the  side  of  the  lash  and  the  flat  electrode  is  placed  on  the 
temple.  This  treatment  is  practicable  only  when  a  few  of  the 
cilia  turn  in.  The  painfulnessof  this  method  militates  against 
its  usefulness.  When  many  or  all  of  the  cilia  are  directed 
inward,  epilation  cannot  be  practised.  Here  the  best  treat- 
ment is  an  operation  to  remedy  entropion. 

Anomalies  of  Position  of  the  Lids. 

Entropion  is  a  turning  in  of  a  lid.  It  may  be  spasmodic  or 
cicatricial.  Spasmodic  entropion  is  caused  by  contraction  of 
the  orbicularis  muscle.     Two  conditions  are  necessary  to  pro- 
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duce  this  kind  of  entropion  :  imperfect  sup])ort  of  the  free 
border  of  the  lid  and  excessive  relaxation  of  the  skin. 

Etiology:  The  relaxation  of  the  skin  as  occnrring  in  the 
aged,  the  absence  or  smallness  of  the  bulb,  an  eye  deeply  set 
in  the  orbit,  blepharospasm,  blepharophimosis,  or  the  use  of 
a  bandage. 

Treatinod  of  spasmodic  entropion  depends  upon  the  cause. 
When  produced  by  the  use  of  a  bandage,  its  discontinuance 
is  all  that  is  necessary.  If  the  bandage  be  indispensable, 
the  inversion  of  the  lower  lid  may  be  prevented  by  the  use  of 
a  strip  of  adhesive  plaster,  one  end  of  ^vhich  should  be  stuck 
to  the  skin  over  the  edge  of  the  orl)it.  The  use  of  an 
artificial  eye  prevents  entropion  when  caused  by  absence  of 
the  bulb. 

Cicatricial  entropion  is  caused  by  cicatricial  shortening  of  the 
conjunctiva  whereby  the  free  border  of  the  lid  is  turned  inward. 

Etiology :  Trachoma,  diphtheritic  conjunctivitis,  and  injuries 
of  the  conjunctiva. 

The  operation  for  the  relief  of  entropion  will  be  considered 
in  the  section  on  Operations. 

Ectropion  is  an  eversion  of  the  lid  whereby  a  part  of  the 
conjunctival  surface  is  exposed.  Eversion  of  the  puncta  oc- 
curs in  consequence  of  the  eversion  of  the  margin  of  the  lid, 
and  hence  la(;hrymation  is  a  prominent  symptom.  The  irri- 
tation of  the  secretions  causes  redness  and  thickening  of  the 
lid-margins  and  hypertrophy  of  the  conjunctiva.  High  de- 
grees of  ectropion  produce  lagophthalmos,  which  may  lead  to 
corneal  disease. 

The  etiology  of  ectropion  is  various.  It  may  be  due  to 
spasm  which  everts  the  margin  of  the  lid  when  the  tarsal  por- 
tion is  slightly  turned  from  the  eyeball  and  the  integument  is 
tense.  Protrusion  of  the  eyeball  favors  spasmodic  ectropion. 
Paralysis  of  the  orbicularis,  because  of  the  relaxed  condition 
of  the  lower  lid,  may  cause  ])aralytic  ectropion.  In  old  age 
the  loss  of  tone  of  the  orbicularis  and  chronic  catarrh  of  the 
conjunctiva  favor  senile  ectropion.  When  scars  occur  in 
the  integument  the  result  of  injury,  operation,  burns,  and  the 
like,  cicatricial  ectropion  results. 

Treatment:  In  spasmodic  ectropion  the  lids  should  be  re' 
4— Eve. 
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placed  and  a  firm  bandage  applied.  Paralj/sis  of  the  facial 
nerve  requires  the  use  of  electricity.  When  the  ectropion  exists 
in  high  tlegree  surgical  means  are  necessary  to  give  relief. 

SymWepharon  is  the  adhesion  of  the  palpebral  to  the  ocular 
con)uii('tiva  in  consequence  of  injuries  causing  excoriation  or 
sloughing  of  the  opposing  surfaces.  The  adhesion  may  be 
complete,  in  which  case  the  cul-de-sac  is  obliterated  ;  or  par- 
tial, when  it  remains  free,  })crmitting  the  passage  of  a  probe 
under  the  bridge  of  tissue  along  the  fornix  between  the  lid 
and  bulb. 

Etiology  :  Burns,  corrosion,  diphtheritic  conjunctivitis,  oper- 
ations, and  ulcers  of  all  kinds  may  j)roduce  symblepharon. 

The  object  of  the  ire<itiiient  is  to  break  up  the  adhesions 
and  prevent  union  of  the  exposed  surfaces.  This  can  be 
accomplished  in  cases  of  partial  symblepharon,  but  is  very 
difficult  or  impossible  in  complete  ones. 

Ankyloblepharon  is  the  adhesion  of  the  margins  of  the  lids, 
the  canthi  not  being  involved.  The  etiology  is  the  same_  as 
for  symblepharon,  which  generally  complicates  this  condition. 
Two  opposing  surfaces  being  denuded  by  reason  of  burns, 
etc.,  may  become  adherent. 

The  treatment  consists  in  permanent  separation  of  the  lid- 
margins  after  a  dividing  cut  has  been  made.  The  success  of 
the  treatment  will  depend  upon  the  extent  of  the  symblepharon 
when  it  coexists. 

Lagophthalmos  is  a  condition  in  which  the  lids  cannot  be 
completely  closed.  It  may  be  due  to  shortness  of  the  lids, 
ectropion,  paralysis  of  the  orbicularis,  absence  of  corneal 
reflex,  and  enlargement  or  ])rotrusion  of  the  bulb. 

The  treatment  depends  upon  the  cause.  When  the  lagoph- 
thalmos is  due  to  shortness  of  the  lids  a  canthoplasty  is  neces- 
sary. Lagophthalmos  is  relieved  by  an  operation  for  ectropion 
when  this  causes  it.  Paralysis  of  the  orbicularis,  which  is 
supplied  by  the  fiicial  nerve,  may  be  due  to  a  variety  of  causes, 
such  as  injury  to  the  nerve,  exposure  to  cold,  or  intracranial 
diseases.  It  can  therefore  not  always  be  treated.  When  the 
lagophthalmos  is  only  a  temporary  condition,  the  eye  should 
be  bandaged,  to  protect  the  cornea  from  injury  and  irritation. 
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When,  however,  the  condition  is  not  likely  to  yield  to  treat- 
ment a  tarsorrhaphy  should  be  performed,  to  prevent  certain 
destruction  of  the  eyeball. 

Blepharophimosis  is  the  condition  in  which  the  palpebral 
fissure  is  shortened,  either  as  a  result  of  contraction  of  the  lids 
or  adhesion  of  the  opposing  margins  of  the  lids  at  the  outer 
canthus.     A  canthoplasti/  is  the  treatment. 

Diseases  of  the  Muscles  of  the  Lids. 

Spasm  and  paralysis  of  the  orbicularis  frequently  occur. 

Spasm,  or  blepharospasm,  as  it  is  called,  may  be  a  symptom 
of  many  ocular  diseases  in  which  there  is  irritation.  Refrac- 
tive errors,  foreign  bodies  in  the  conjunctival  sac,  trichiasis, 
or  whatever  disease  may  be  the  cause,  should  receive  attention. 
Blepharospasm  occurs  also  as  a  disease  of  itself.  It  is  ob- 
served in  hysterical  young  women,  and  also  in  old  age,  when 
the  lids  may  be  quite  closed  or  continually  winking.  AVhen 
attempts  are  made  to  raise  the  upper  lid  there  is  considerable 
resistance,  which  differentiates  this  trouble  from  ptosis.  When 
of  hysterical  origin  blepharospasm  often  passes  away  without 
treatment.     In  the  aged  treatment  is  of  no  use. 

Paralysis  of  the  orbicularis  is  due  to  a  lesion  of  the  facial 
nerve ;  this  is  more  often  peripheral,  seldom  central.  Ex- 
posure to  cold,  rheumatism,  traumatism,  disease  of  the  middle 
ear  or  temporal  bone,  neoplasms,  and  syphilis  are  the  most 
common  causes. 

The  electric  current  is  of  use  in  all  forms,  in  conjunction 
with  the  special  treatment  that  may  be  indicated.  The  eye 
should  be  always  bandaged,  to  protect  the  cornea,  in  severe 
cases ;  at  night  only  in  simple  cases.  AVhen  there  is  no  pros- 
pect of  recovery  a  tarsorrhaphy  should  be  made  to  close  the 
lids  partially. 

Ptosis  is  a  ])aralysis  of  the  levator  pelj)ebr8e  superioris.  It 
may  be  congenital,  when  it  is  usually  bilateral  ;  or  acquired, 
when  it  is  usually  unilateral.  Tiie  upper  lid  droops  more  or 
less,  interfering  with  the  sight  Avhen  the  margin  of  tlie  lid  is 
below  the  level  of  the  pupil.  Lesions  iuvolving  the  nniscle  or 
the  third  nerve  are  the  causes  of  acquired  ptosis.  It  is  often 
associated  with  paralysis  of  the  ocular  muscles  supplied  by  the 
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third  nerve.     Ptc^is  is  .sonictinu's  socii  in  tlu'  jmralytic  ioriii  of 
alcoholism. 

The    frcafmeut  depends  njion    the  cause.     In    some   cases 
surgical   procedure  is  the  only  means  of"  help. 


THE  LACHRYMAL  ARPARATUS. 

Anatomy. 

The  lachrymal  gland,  tiie  accessory  lachrymal  glands,  and 
the  tubular  acinous  glands  of  the  conjunctiva  constitute  the 
secreting  part  of  the  lachrymal  aj)])aratus ;  the  lachrymal  canals, 
the  lachi-ymal  sac,  anil  the  nasal  duct,  the  conducting  part. 

The  lachrymal  gland,  Avhich  secretes  the  tears,  is  lodged  in 
the   lachrymal    fossa    under  cover  of  the   external   angular 

Fig.   13. 
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The  lachrymal  apparatus  of  the  right  eye.    (Testut.) 


process.  It  is  divided  into  two  part.s,  a  larger  (or  upper),  and 
a  lower,  the  accessory  (/land.  The  secretions  of  the  upj>er 
gland  pass  through  the  ducts  of  the  accessory  gland  and  finally 
empty  into  from  seven  to  twelve  narrow  ducts  which  pierce 
the  outer  side  of  the  superior  fornix  of  the  conjunctiva. 
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Only  a  small  amount  of  the  tears  is  secreted  by  the  lachry- 
mal and  accessory  glands,  the  greater  part  coming  from  the 
tubular  acinous  glands  of  the  conjunctiva.  The  lachrymal 
gland  can  accordingly  be  extirpated  without  evil  consequences, 
the  conjunctival  glands  supplying  secretions  sufficient  to 
moisten  the  surface  of  the  eyeball.  Tiie  lachrymal  gland  is 
supplied  by  the  lachrymal  artery,  a  branch  of  the  ophthalmic. 
The  lachrymal  nerve,  a  branch  of  the  fifth,  and  branches  of 
the  sympathetic  supply  the  gland. 

The  lachrymal  canals  collect  the  tears  when  excreted  to 
excess.  These  begin  at  the  puncta  lachrymalia,  which  are 
opposite  each  other  on  the  free  border  of  the  eyelids  near  the 
inner  canthus,  turning  toward  the  eyeball,  and  lead  to  the 
lachrymal  sac.  This  lies  in  a  groove  at  the  lower  inner  angle 
of  the  orbit,  and  gradually  merges  into  the  nasal  duct,  which 
opens  into  the  inferior  meatus  about  one-half  inch  behind  the 
anterior  end  of  the  inferior  turbinal. 

The  lachrymal,  superior  maxillary,  and  inferior  turbinated 
bones  form  the  bony  canal  of  the  nasal  duct,  which  is  lined, 
from  within  outward,  by  mucous  membrane,  a  layer  of  veins, 
and  a  fibrous  sheath.  Temporary  engorgement  of  the  veins 
may  interfere  with  the  passage  of  a  probe.  When  the  lachry- 
mal canals  and  nasal  duct  cannot  accommodate  the  excels  of 
tears  these  flow  over  the  lower  lid  and  down  the  cheek. 


Cong-enital  Malformations. 

The  lachrymal  glands  may  be  absent,  when  there  is  usually 
other  malformation,  as  anophthalmos  or  cryptophthalmos. 
When  children  do  not  shed  tears  the  lachrymal  gland  may  be 
present,  but  the  tubular  glands  of  the  conjunctiva  are  probably 
absent. 

Dislocation  of  the  lachrymal  gland  is  sometimes  congenital, 
and  fistulae  have  also  been  observed. 

The  lachrymal  canals  sometimes  fail  to  unite,  when  a  groove 
instead  of  a  canal  results. 

At  times  the  canaliculi  are  but  partially  closed ;  or  they 
may  be  wanting. 

Atresia  of  the  puncta  may  be  congenital. 

A  fistula  of  the  lachrymal  sac  or  of  the  nasal  duct  is  a  rare 
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occurrence,  but  stricture  oi"  the  latter  is  more  frequently  ob- 
served. 

Neoplasms. 

Tumors  of  the  lachrymal  gland  arc  rare.  Adenomas,  myx- 
omas, myxosarcomas,  sarcomas,  ci)itiicliomas,  cysts,  dermoid 
tumors,  and  angiomas  have  had  their  origin  in  the  gland. 

The  removal  of  the  gland  should  be  performed  early  when 
it  is  possible  to  save  the  eye.  When  the  growth  has  involved 
too  much  tissue,  enucleation  is  imperative. 

Polyps  have  been  met  with  in  the  lachrymal  canal.  They 
should  be  removed. 

Injuries. 

Injuries  about  the  orbit  sometimes  produce  a  fistula  of  the 
lachrymal  gland,  allowing  the  tears  to  escape  through  the 
opening  in  the  integument.  The  fistula  should  be  brought  into 
communication  with  the  conjunctival  sac,  after  which  the  in- 
tegument may  be  freshened  and  the  external  opening  closed. 

Dislocation  of  the  lachrymal  gland  may  be  due  to  trau- 
matism or  may  occur  spontaneously. 

Wounds  involving  the  puncta,  the  lachrymal  canals,  and 
the  nasal  duct  may  produce  atresia  of  any  or  all  of  these 
parts.  The  possibility  of  restoring  the  function  depends  upon 
the  nature  of  the  injury. 

For  atresia  of  the  punctum,  a  dilator  should  be  frequently 
used  after  the  punctum  has  been  opened.  If  the  canaliculi 
are  closed,  it  is  necessary  to  open  them  with  a  canaliculus 
knife  and  pass  probes. 

In  cases  of  traumatic  stricture  of  the  nasal  duct  it  may  be 
necessary  to  make  an  opening  with  a  knife  or  drill,  under 
general  anaesthesia,  after  which  the  probe  should  be  frequently 
used.     If  this  fails,  a  gold  canula  is  of  great  service. 

Diseases. 

On  the  whole,  disease  of  the  lachrymal  gland  is  very  rare ; 
disease  of  the  drainage  or  conducting  apparatus,  on  the  other 
hand,  is  quite  common. 

Dacryo-adenitis,  or  inflammation  of  the  lachrymal  gland,  is 
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a  very  rare  disease.  For  an  acute  inflammation  the  applica- 
tion of  heat  and  an  incision  as  soon  as  fluctuation  is  demon- 
strable are  indicated.  Antisyphilitic  or  antirheumatic  reme- 
dies are  useful  in  the  treatment  of  the  chronic  form  in  con- 
junction with  local  stimulating  applications. 

Dacryops,  or  cyst  of  the  lachrymal  gland,  is  the  result  of 
closure  of  one  or  more  of  the  excretory  ducts,  whereby  the 
retention  and  accumulation  of  secretion  produce  a  transparent 
elastic  swelling.  The  treatment  consists  in  establishing  a  com- 
munication between  the  cyst  and  conjunctival  sac. 

Chalky  concretions  sometimes  form  in  the  lachrymal  gland. 
As  soon  as  they  cause  irritation  they  should  be  removed. 

Lachrymal  Blennorrhoea. 

Definition :  This  is  a  chronic  disease  of  the  raucous  mem- 
brane of  the  canaliculi,  the  lachrymal  sac,  and  nasal  duct. 

Symptoms :  Because  of  the  swelling  of  this  mucous  mem- 
brane the  drainage  of  the  tears  is  interfered  with,  and  accord- 
ingly epiphora,  or  overflow  of  tears,  results.  In  light  cases 
this  may  be  the  only  symptom. 

As  the  disease  progresses  a  stricture  occurs  in  the  drainage- 
apparatus,  in  consequence  of  which  the  lachrymal  sac  increases 
in  size  from  retention  of  secretion.  This  becomes  infected, 
and  soon  the  lachrymal  sac  on  pressure  empties  through  the 
canaliculi  a  mucopurulent  secretion. 

Etiology  :  Uncorrected  errors  of  refraction  may  cause  simple 
cases.  Exposure  to  cold,  causing  a  conjunctivitis  or  rhinitis, 
is  also  an  etiological  factor  in  some  cases.  Hypertrophic  or 
atrophic  rhinitis,  syphilitic  or  tuberculous  ulcers  and  tumors, 
and  polyps  in  particular,  are  nasal  conditions  which  may  lead 
to  stenosis  and  inflammation  of  the  drainage-apparatus. 

Complications  :  Laehrvmal  blennorrhoea  often  causes  chronic 
conjunctivitis  from  irritation  of  the  mucous  membrane  by  the 
purulent  secretion,  and  ulcerating  blepharitis  from  overflow  of 
tears.  Finally  this  disease  leads  to  eczema,  shortening  of  the 
lid,  and  entropion. 

The  treatment  depends  upon  the  cause.  When  due  to 
syphilis,  the  appropriate  treatment  not  only  relieves  lachrymal 
disease,  but  prevents  caries  and  necrosis  of  the  lachrymal  bone. 
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Nasal  diseases  should  receive  attcnlioii  wIumi  they  are  causa- 
tive. In  all  cases  the  patient  should  be  instructed  to  press 
out  frequently  the  purulent  secretion  ;  and  cleanliness  is  to  be 
enjoined.  In  some  cases  the  passage  of  the  probe  accom- 
plishes a  cure  in  a  few  niontiis ;  but  very  often  the  })hysi('ian 
is  not  justified  in  j)romisiny;  much. 

For  passage  of  the  })robe,  the  punctum  must  be  large 
enough  to  permit  its  introduction  into  the  canaliculus,  wiiicii 
must  also  in  turn  be  large  enough  to  allow  the  passage  of  the 
probe  into  the  sac.  The  punctum  can  be  dilated  with  a 
pointed  probe  ;  the  canaliculus  must  sometimes  be  cut  before 
using  the  probe.  For  this  purpose  a  canaliculus-knife  is 
])ushed  through  the  canaliculus  till  the  resistance  of  the 
lachrymal  bone  is  felt,  when  the  cutting  edge  of  the  knife 
should  be  brought  upward  and  inward. 

The  lachrymal  syringe  is  of  use  in  most  cases,  but  should 
never  be  used  immediately  after  any  cutting  operation,  for 
fear  of  producing  infiltration  of  the  tissues.  A  saturated 
solution  of  boric  acid  or  a  1  :  5000  solution  of  bichloride  is 
generally  used  in  the  lachrymal  syringe.  After  such  a  solu- 
tion has  been  used  for  a  time  it  is  well  to  substitute  a  weak 
solution  of  silver  nitrate,  1  to  5  grains  to  the  ounce,  or  zinc 
sulphate  of  the  same  strength. 

Dacryocystitis  occurs  during  the  course  of  a  lachrymal  i)len- 
norrhoea.  The  lachrymal  sac  becomes  the  seat  of  a  violent 
inflammation,  which  manifests  itself  by  pain,  redness,  and 
swelling  of  the  lids.  The  constitutional  reaction  is  at  times 
great,  so  that  the  disease  may  be  confounded  with  facial  ery- 
sipelas by  the  inexperienced.  If  left  alone,  a  spontaneous 
opening,  known  as  a  lachrymal  fistula,  results. 

If  seen  at  the  beginning,  the  passage  of  a  probe  and  anti- 
septic injections  may  abort  the  disease;  but  when  a  lachrymal 
abscess  is  imminent  it  is  better  to  encourage  its  formation  by 
hot  applications.  When  ripe  an  incision  should  be  made  to 
evacuate  the  j)us.  So  long  as  the  lachrymal  fistula  remains 
the  danger  of  a  new  attack  of  dacryocystitis  is  nil.  After  the 
inflammatory  signs  have  subsided,  the  drainage-apparatus 
should  receive  attention,  and  the  fistula  should  not  l)e  allowed 
to  close  so  long  as  there  is  a  stricture  in  the  nasal  duct.  If 
the  nasal  duct  cannot  be  kept  open,  the  lachrymal  sac  shoidd 
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be  excised.  This  prevents  a  recurrence  of  the  dacryocystitis ; 
and  as  removal  of  the  lachrytnal  sac  removes  a  source  of  irri- 
tation, the  lachryraation  is  much  diminished. 

The  destruction  of  the  lachrymal  sac  should  be  undertaken 
in  syphilitic  or  strumous  patients  when  there  is  caries  of  the 
lachrymal  bone. 

THE  CONJUNCTIVA. 


Fig.  14 


Anatomy. 

The  mucous  membrane  forming  tlie  inner  surface  of  the 
lids  and  the  covering  of  the  anterior  half  of  the  bulb  from 
the  equator  to  the  corneal  margin,  is  the  conjunctiva  (Fig.  14). 

The  limbus  is  that  part  of  the  conjunctiva  which  marks  the 
corneal   margin  where  t!ie  epithelial 
layer    of    the    conjunctiva    becomes 
transparent  and  begins  to  form  the 
anterior  layer  of  the  cornea. 

The  conjunctiva  consists  of  palpe- 
bral and  ocular  parts,  Avhich  are  con- 
nected l)y  intervening  folds,  each 
known  as  the  fornix. 

The  palpebral  conjunctiva  begins  at 
the  free  margin  of  the  lid,  forming  a 
continuation  of  its  integument.  It 
is  also  continuous  Avith  the  lining 
membrane  of  the  Meibomian  glands. 
Dense  cellular  tissue  firmly  unites  the 
tarsal  cartilage  and  underlying  conjunctiva,  which,  because  of 
its  thinness,  makes  it  easy  to  see  the  outline  of  tiie  Meibomian 
glands.  Disease  of  the  nasal  mucous  membrane  sometimes 
affects  the  conjunctiva,  since  the  lining  membrane  of  the  hich- 
rymal  canalicidi  and  sac  leading  to  the  nasal  duct  is  a  continu- 
ation of  the  conjunctiva. 

The  ocular  conjunctiva  is  that  part  loosely  connected  to 
the  bulb  by  connective  tissue.  It  is  very  thin,  is  freely 
movable  over  the  bulb,  and  contains  no  glands  and  few 
papilhe. 

The  crescentic  fold  of  conjunctiva  at  the  inner  canthus  is 


Sagittal  soetion  of  eye,  show- 
ing superior  and  inferior  for- 
nices  of  the  conjunctiva.  (Tes- 
tut.) 
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the  plica  semilunaris,  in  which  icsts  p:irtly  the  caruncula  lach- 
rymalis.  This  contains  varions  ghuids  which  secrete  u  whitish 
snhstance  lVe(jnently  seen  at  the  inner  canthus. 

A  cul-de-sac  is  formed  in  the  upj)er  and  lower  lids  by  the 
reflection  of"  the  corrcsjiondinjj!;  fornix.  The  superior  cnl-dc-sac 
is  the  deeper,  but  is  dillicult  to  examine  without  a  double  ever- 
sion  of  the  U])per  litl.  The  /oirer  is  easily  seen  on  recjuesting 
the  patient  to  look  upward,  the  lower  lid  being  at  the  same 
time  iield  down. 

The  fornix  is  the  thickest  part  of  the  conjunctiva,  and  be- 
cause of  its  rich  blood- supply  and  laxity  of  structure  takes 
ou  great  swelling  in  inflammations  of  the  conjunctiva.  'J  he 
fornix  contains  lymphatic  follicles  and  accessory  lachrynial 
glands  (Krause's). 

The  superior  cul-de-sac  contains  numerous  tubular  acinous 
glands,  the  secretion  of  which  is  similar  to  that  of  the  lach- 
rymal gland.  It  is  from  this  source  that  the  eye  is  constantly 
ke})t  moist,  the  lachrymal  gland  functioning  only  at  times,  such 
as  in  crying.  The  presence  of  the  lachrymal  gland  is  accord- 
ingly not  very  important. 

The  fornix,  because  of  its  elasticity  and  folds,  permits  the 
needful  motility  of  the  bulb. 

Conjunctiva — function  :  It  forms  the  smooth  inner  surface  of 
the  lid,  and  its  glands  furnish  secretions  which  lubricate  the 
parts,  thus  facilitating  movements  of  the  lids  and  eyeball 
without  friction,  and  which  moisten  the  cornea,  thus  preserv- 
ing its  clearness  and  integrity. 

Cong-enital  Abnormalities  of  Conjunctiva. 

Subconjunctival  fatty  growths,  noevi,  tumors  composed  of 
bone-tissue,  and  dermoid  tumors  may  be  congenitally  present 
in  the  conjunctiva. 

Dermoid  tumors  most  frequently  occur,  and  are  often  asso- 
ciated with  colobomas  of  the  iris  and  the  choroid.  The  sclero- 
corneal  junction  is  the  usual  seat  of  these  growths,  and  the 
cornea  is  more  or  less  involved. 

When,  for  cosmetic  reasons  or  inconvenience,  the  patient 
seeks  help,  the  treatment  is  removal. 
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Neoplasms. 

Granulomas  occur  in  the  wake  of  healing  wounds  and  in- 
juries of  the  conjunctiva.  Foreign  bodies  imbedded  in  the 
cul-de-sac  frequently  cause  them. 

Apolypus  resembles  a  granuloma,  which  can  be  distinguished 
from  it  by  the  absence  of  the  epithelial  covering  which  the 
polypus  always  possesses.  Polypi  usually  occur  on  the 
caruncle. 

Papillomas  often  spring  from  the  caruncle,  but  may  also  be 
found  in  the  palpebral  conjunctiva. 

Treatment :  Granulomas,  polf/pi,  and  papillomas  should  be 
removed  and  the  stumps  cauterized  when  broad. 

Besides  these,  cysts,  angiomas,  fibromas,  myxomas,  and 
osteomas  occur  in  the  conjunctiva. 

Epitheliomas  and  sarcomas  are  the  malignant  growths  which 
involve  the  conjunctiva.  They  occur  in  old  age,  and  unless 
radically  removed  in  the  earlier  stages  the  patient  succumbs.. 
These  growths  usually  spring  from  the  lirabus  of  the  con- 
junctiva and  spread  over  both  cornea  and  conjunctiva. 

Treatment :  When  these  malignant  growths  cannot  be 
thoroughly  removed  by  use  of  the  knife,  curette,  and  cautery, 
the  eye  should  be  enucleated,  even  though  vision  may  not  be 
affected. 

Injuries. 

Foreign  bodies :  Dust,  cinders,  ashes,  and  small  particles  of 
similar  substances  often  lodge  on  the  eyeball,  and,  on  wink- 
ing, are  carried  away,  only  to  become  again  lodged  in  the 
palpebral  conjunctiva  of  the  upper  lid,  usually  in  the  sub- 
tarsal  fold.  The  pain,  which  is  sometimes  very  severe,  is  due 
to  the  chafing  of  the  cornea  by  the  foreign  body  during 
winking. 

Treatment:  On  everting  the  lid  the  foreign  body  is  easily 
removed.  Great  mischief  is  sometimes  done  by  the  patient, 
who,  at  the  suggestion  of  friends,  applies  raw  steak  or  poul- 
tices of  various  kinds,  producing  serious  infection. 

Foreign  bodies  of  considerable  size  occasionally  lodge  in  the 
fornix,  and  may  remain  there  for  some  time  without  incon- 
venience. 
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Wounds  of  the  <(tiiiiiiic(i\a  aic  usually  attended  with  occhy- 
inosis.      Tliev  should  i)e  iiriitnl  on  sui'ii'ical  pi'incipies. 

Corrosion  and  burns  of  the  conjunctiva  often  occur  as  the 
result  of  contact  of  acids,  caustic  alkalies  (lime),  steam,  hot 
water,  molten   metal,  and  the  like. 

Symptoms :  Not  only  is  there  loss  of  conjunctival  tissue, 
l)Ut  also  frecjuently  stpnhlrjiliaron,  which  more  or  less  interferes 
with  the  motility  of  the  eye.  Tiie  imj)airment  of  sight 
depends  upon  the  severity  of  the  injury  to  the  cornea. 

The  treatment  consists  in  removal  of  the  corrosive  substance 
as  soon  as  possible,  and  attempts  to  neutralize  or  render  it 
inert.  When  injury  is  due  to  cansfie  a/lcalies,  milk  instead  of 
water  should  be  used  to  Hush  the  conjunctival  sac.  Injury 
due  to  lime  is  best  treated  first  with  application  of  oil  and 
then  with  instillations  of  a  saturated  solution  of  cane-sugar. 

The  iiifiammdtions  produced  by  burns  and  corrosion  are 
best  treated  with  oold  applications,  atropine,  and  the  bandage. 

In  severe  injuries  the  lids  should  frequently  bo  lifted  from 
the  bulb,  in  order  to  prevent  adhesion  of  the  denuded  sur- 
faces. 

When  si/niblepJu/ron  does  occur,  an  operation  must  be  done 
to  relieve  to  some  extent  the  adliesions  which  prevent  motility 
of  the  bulb. 

DISEASES    OF    THE    CONJUNCTIVA. 

Acute  Catarrhal  Conjunctivitis. 

Definition  :  This  is  an  inflammation  of  the  conjunctiva  last- 
ing in  uncomplicated  cases  from  one  to  two  weeks. 

Its  extent  varies  with  the  severity  of  the  disease,  simple 
cases  involving  the  palpebral  conjunctiva  and  fornix  ;  severer 
ones,  the  conjunctiva  of  the  bulb  as  well.  There  is  hyperemia 
of  the  mucous  membrane  and  the  secretion  of  mucus  is 
increased. 

Symptoms :  The  patient  com])lains  of  photophobia  and  the 
sensation  of  a  foreign  body  in  the  conjunctival  sac,  which  is 
produced  by  the  presence  of  stringy  mucus.  Burning  and 
itching  of  the  lids  occur,  but  there  is  no  great  pain  unless  the 
cornea  and   iris  be  involved.     The  secretions  dry  upon  the 
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edges  of  the  lid  during  the  night,  gluing  the  lids  together  in 
the  morning. 

Etiology :  Exposure  to  cold  is  the  most  common  cause. 
Many  cases  occur  in  the  spring-time,  when  the  disease  may  be 
epidemic.  The  bacillus  of  Weeks  is  concerned  in  the  etiology 
when  the  j)roper  conditions  are  present. 

Treatment :  Simple  cases  of  acute  catarrhal  conjunctivitis 
require  only  attention  to  cleanliness.  A  saturated  solution  of 
boric  acid  Hushed  into  the  conjunctival  sac  every  two  or  three 
hours  is  all  that  is  necessary.  Sim])le  cases  are  sometimes 
transformed  into  complicated  ones  by  injudicious  treatment. 
Mydriatics  and  cocaine  should  not  be  instilled  ;  and  bandages, 
poultices,  and  compresses  never  be  used.  Eye-strain  pre- 
disposes to  conjunctival  catarrh,  and  errors  of  refraction 
should  receive  attention  in  all  cases  apparently  not  infective. 

Severer  cases  are  best  treated  by  a])plications  of  a  2  per  cent, 
silver  nitrate  solution,  care  being  taken  that  the  solution  does 
not  come  in  contact  with  the  cornea.  This  treatment  should 
be  carried  out  daily,  besides  attention  to  cleanliness.  If  the 
patient  cannot  be  seen  daily,  a  solution  of  zinc  sulphate  or  sil- 
ver nitrate  (0.25  per  cent.)  may  be  prescribed  for  home-use. 
Several  droj>s  of  this  are  to  be  instilled  three  times  daily. 
Hydrozone  neutralized  with  borax  in  solution  (1  grain  to  the 
ounce),  and  diluted  to  suit  the  tolerance  of  the  case  (abort 
1  :  10)  makes  an  excellent  antiseptic  a])plication.  In  cases  of 
infective  origin,  this  treatment,  together  with  frequent  cleans- 
ing of  the  conjunctival  sac,  is  all  that  is  necessary. 

Chronic  Catarrhal  Conjunctivitis. 

This  is  an  affection  of  adults,  ])arti('ularly  in  old  age. 

Symptoms  :  The  jiatient  complains  of  various  sensations, 
such  as  dryness,  burning,  lachrymation,  and  fatigue  of  the 
eyes,  particularly  in  evenings  ;  and  it  will  be  noticed  that  the 
conjunctiva  is  slightly  congested,  the  lid-margins  thickened  in 
consequence  of  blepharitis,  and  a  small  amount  of  tenacious 
secretion  accunndates  at  the  inner  canthus.  The  secretion 
often  glues  the  lids  together  during  the  night. 

Treatment  of  this  very  frecjiicnt  disease  demands  attention 
to  errors  of  refraction,  the  general   health,  and  ree^ulation,  if 
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J)()^.sible,  of  the  emj)loyincnt,  that  irritating  influences  may  be 
removed.  Existing  troubles  of  the  drainage-apparatus  siiould 
receive  the  proper  treatment ;  and  ectropion,  if  ])resent,  should 
be  remedied.  Aside  from  the  sj)ecial  treatment  which  the 
particular  case  demands,  the  use  of  mild  astringent  and  anti- 
septic solutions  is  indicated. 

Follicular  Conjunctivitis. 

The  diagnosis  between  this  and  fmchoma  is  particularly  im- 
portant, l)e('aiise  the  granules  look  like  those  of  trachoma. 

llixtoliMju-dlln,  both  are  seen  to  consist  of  adenoid  tissue ; 
but  the  clinical  picture  of  the  diseases  is  very  different : 

Follicular  conjunctivitis  occurs  in  childhood  and  youth  ; 
traclioma  is  a  disease  of  adult  life. 

Follicular  conjunctivitis  is  not  a  serious  trouble,  and  often 
terminates  unthout  consequences;  trachoma  is  a  serious  disease, 
which  often  leaves  sequehe  interfering  with  the  sight  and  com- 
fort of  the  jKitient.  The  follicles  occur  on  the  surface  of  the  pal- 
])ebral  conjunctiva,  and  particularly  in  the  fornix  of  the  lower 
lid,  and  are  easily  brought  to  view  on  eversion  of  the  lids. 

The  cause  of  the  disease  is  uncertain  ;  but  the  fact  remains 
that  follicular  conjunctivitis  occurs  in  aniemic  or  scrofulous 
individuals  wlio  often  have  refractive  errors. 

Treatment:  The  granules  should  be  expressed  after  cocaini- 
zation  with  the  aid  of  a  ciliary  forceps.  An  antiseptic  lotion 
should  then  be  used  for  a  few  days  and  refractive  errors  cor- 
rected. Constitutional  treatment  is  generally  needed  and 
should  be  prescribed. 

Gonorrhceal  Conjunctivitis. 

General  definition :  This  is  an  infectious  disease  due  to  the 
presence  in  the  conjunctival  sac  of  the  gonococcus.  When 
the  disease  occurs  in  adults,  it  receives  the  name  blennorrhoea 
adultorum  ;  when  infection  occurs  during  the  parturient  act 
or  during  the  puerperal  state,  the  newborn  infant  is  said  to 
have  bleniiorrhnea  neonatorum. 

The  symptoms  are  first  those  of  an  acute  catarrh  ;  but  in  a 
day  or  two,  violent  inflammation  manifests  itself  by  causing 
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great  swelling  of  the  lids  and  conjunctiva.  The  ocular  con- 
junctiva is  swollen  to  the  corneal  edge  (chemosis),  so  that  the 
cornea  seems  sunken  or  depressed.  Whenever  during  the 
course  of  a  conjunctival  disease,  the  ocular  part  shares  in  the 
inflammation,  a  microscopical  examination  of  the  secretions 
should  be  made  to  determine  the  cause.  As  soon  as  the  dis- 
charge becomes  free,  the  pain  and  heat  subside. 

The  complication  to  be  feared  is  2)erforation  of  the  cornea, 
which  may  be  due  to  the  macerating  effect  of  the  discharge 
or  to  interference  Mith  corneal  nutrition.  Corneal  ulcerations 
may  heal  without  having  produced  perforation,  but  the  vision 
is  greatly  diminished  when  a  central  opacity  remains. 

Incarceration  of  the  iris  in  the  corneal  opening  and  panoph- 
thalmitis do  occur  after  some  perforations. 

The  preventive  treatment  is  very  satisfactory.  A  drop  or 
two  of  a  2  per  cent,  silver  nitrate  solution  in  the  conjunctival 
sac  of  each  eye  after  birth  of  the  child  reduces  the  number 
of  blennorrhoea  neonatorum  cases.  In  all  cases  precautions 
should  be  taken  to  prevent  infection  of  the  other  eye. 

The  treatment  of  both  forms  is  the  same,  although  the 
disease  in  adults  appears  more  severe.  If  seen  early,  when 
there  are  hyperemia,  pain,  and  heat  in  the  affected  parts,  cold 
applications  by  iced  cloths  give  great  relief.  An  abortive 
treatment  is  rarely  of  use,  and  may  be  detrimental.  A  2  per 
cent,  solution  of  silver  nitrate  brushed  over  the  conjunctiva 
two  or  three  times  daily  is  of  value  when  the  inflammation  is 
not  severe  and  discharge  slight.  When  the  swelling  is  con- 
siderable and  the  discharge  excessive,  stronger  solutions  may 
be  employed.  The  cleanliness  of  the  conjunctival  sac  is  of 
the  greatest  importance,  and  to  accomplish  this,  a  bichloride 
solution  (1 :  10,000);  or  neutralized  hydrozone  solution  (1  :  10 
or  1 :  20) ;  or  a  saturated  boric-acid  solution  may  be  emj)l()yed. 
After  the  hyperemia  has  subsided  tiie  use  of  heat  iustead  of 
cold  will  be  found  of  service.  The  periodical  application  of 
heat  increases  the  activity  of  the  circulatory  land  absorbent 
systems,  and  would  hence  be  of  great  value  to  keep  up  the 
nutrition  of  the  cornea,  the  preservation  of  which  is  the  end 
of  treatment. 

The  prognosis  depends  upon  the  j)liysical  condition  of  the 
patient  and  implication  of  the  cornea. 
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To  rc/irrr  the  jtnssmr  on  tlio  conioa  a  canthotomy  may  be 
nuido  ;  this  also  facilitatos  treatment. 

\\  lien  the  voritcd  Is  pcrj'uratcd,  the  use  of  iodoform  in  the 
opening  is  recommended. 

The  pro/(ij)snI  i fix  ^\\ou\d  not  be  snipped  off.  Cleanliness 
should  l)e  insisted  on  as  before  the  perforation  and  atropine 
be  employed. 

'J'lie  after-treatment  of  all  cases  consists  in  the  use  of  mild 
astringent  instillations  for  some  weeks. 

The  eonjunetiva  after  this  disease  is  subject  to  other  affec- 
tions. 

Trachoma. 

General  definition :  This  is  a  chronic  disease  of  tlie  con- 
junctiva, prolwbly  produced  by  a  germ.  The  disease  is  a 
very  serious  one,  for  it  more  or  less  prejudices  the  efforts 
of  the  patient  to  make  a  living,  either  by  interfering  with 
vision  or  by  necessitating  ])rolonged  treatment. 

Complications  :  During  the  course  of  the  disease,  pannus, 
corneal  ulcer,  and  iritis  are  frequent  comjilications  ;  and  the 
possible  sequela:  are  distortion  of  the  lids,  symblepharon, 
xerosis  of  the  conjunctiva,  and  corneal  opacities. 

The  disease  appears  in  two  forms  :  The  paj)Ulary,  in  which 
elevations  are  formed  on  the  surface  of  the  tarsal  conjunctiva, 
more  particularly  of  the  upper  lid ;  and  the  granvlar,  in 
which  granules  resembling  grains  of  boiled  sago  develop  in 
the  deeper  layer  of  the  conjunctiva,  affecting  the  fornix  more 
than  the  tarsal  part.  Both  forms  may  occur  at  the  same 
time. 

Symptoms:  The  conjunctiva  secretes  a  mucopurulent  secre- 
tion, which  causes  the  lids  to  stick  together;  and  the  irritation 
is  such  that  there  are  usually  lachrvmation  and  photophobia. 
The  pain  may  be  considerable  when  pannus,  corneal  ulcera- 
tion, and  iritis  complicate  the  disease.  The  upper  lid  is  not 
fully  opened  because  of  the  photophobia  and  thickness  of 
the  "lid. 

The  constant  irritation  of  the  cornea  by  the  uneven  surface 
of  the  conjunctiva  frequently  causes  the  growth  of  a  net- 
work of  bloodvessels,  which  begins  at  the  periphery  and 
extends  to  the  centre  of  the  cornea  :  this  is  pannus.     It  pro- 
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duces  an  irregularity  in  the  surface  of  the  cornea ;  and,  being 
superficial,  can  easily  be  differentiated  from  deeper  corneal 
disease.  The  vessels,  moreover,  have  a  bright-red  color  and 
branch  like  the  limbs  of  a  tree. 

Ulceration  of  the  cornea  occasionally  complicates  trachoma, 
and  may  occur  with  or  without  pannus. 

Both  corneal  ulceration  and  pannus  may  cause  secondary 
iritis. 

Trachoma — treatment :  Constitutional  treatment  and  atten- 
tion to  cleanliness  are  of  the  greatest  importance.  The 
patient  should  be  instructed  to  flush  frequently  the  con- 
junctival sac  with  some  weak  antiseptic  solution.  The  objects 
of  the  treatment  are  to  reduce  the  conjunctival  inflammation 
and  the  hypertrophy.  Cleanliness  and  weak  astringent  ap- 
plications, such  as  a  1  or  2  per  cent,  solution  of  silver  nitrate, 
are  of  use  when  the  secretion  is  abundant  and  inflammation 
severe.  Caustics,  friction,  and  surgical  measures  may  be 
employed  after  subsidence  of  the  inflammation.  Cupric  sul- 
phate is  usually  employed  three  or  four  times  weekly  as  a 
caustic,  care  being  taken  that  the  cornea  is  not  touched.  After 
eversion  of  the  lids,  iodoform  gauze  containing  an  excess  of 
powdered  iodoform  or  boric  acid  may  be  employed  to  rub  the 
conjunctiva. 

Of  the  surgical  methods,  expression  of  the  granule  after 
incision  of  it,  is  frequently  employed.  Expression  may  be 
accomplished  with  a  roller-forceps  or  by  pressing  the  con- 
junctival surface  of  the  lids  together  between  the  thumb-nails. 
If  the  patient  has  a  unilateral  disease,  he  should  be  warned 
of  the  danger  of  infection  to  the  other  eye.  Not  only  to  pre- 
vent infection  of  the  other  eye,  but  to  prevent  the  infection 
of  ">ther  individuals,  should  the  patient  be  careful. 

Pannus — treatment :  This  affection  frequently  disappears 
during  the  treatment  which  is  directed  to  the  lids.  In  some 
obstinate  cases,  however,  other  measures  are  necessary.  An 
infusion  of  powdered  jequirity  bean  (15  to  30  grains  to  the 
ounce)  should  be  applied  in  such  cases  to  the  conjunctiva  three 
times  daily  for  several  days,  exciting  considerable  inflam- 
mation, after  subsidence  of  which  the  ])annus  will  have  dis- 
appeared. Instead  of  an  infusion,  the  ])o\vdored  bean  in  the 
quantity  of  a  grain  may  be  applied  to  the  conjunctiva. 

5— Eye. 
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Ulceration  of  the  cornea — treatment:  Atropine  and  liot- 
water  iitmeiitatioiis  are  indicated.  C'oj)j)er  snipliate  applica- 
tions to  the  conjunctiva  and  the  bandage,  which  woukl  retain 
the  secretions,  are  contraiiidicafed.  Sccou(hin/  iritis  will  be 
relieved  by  the  ap|)licati(»n  of  heat  and  instillation  of  atropine. 

The  sequelae  of  trachoma  already  incntioned  demand  special 
iradmcid.  An  operation  can  remove  the  irritation  of  trichiasis 
and  restore  the  normal  position  of  the  lid.  For  xerosis,  emol 
lient  instillations  relieve  the  dryness  due  to  absence  of  secre- 
tion. Syniblepharon  is  not  amenable  to  treatment.  Corneal 
oj)aeities  may  be  partially  removed  by  use  of  the  salve  of  the 
yellow  oxide  of  mercury. 

Membranous  Conjunctivitis. 

Definition :  This  is  a  rare  disease  characterized  by  the 
formation  of  a  membrane  upon  the  palpebral  conjunctiva  of 
individuals  whose  general  condition  is  ])oor. 

Clinically  this  disease  appears  in  two  forms,  the  croupous 
and  the  diphtheritic. 

Croupous  conjunctivitis — symptoms :  This  is  more  common 
than  the  dij)htheritic,  and  may  be  mistaken  for  it. 

The  white  or  grayish  membrane  can  usually  be  removed 
without  much  force  ;  systemic  disturbance  is  slight ;  pain  and 
SAvelling  of  the  lids  are  not  great ;  and  the  lids  are  fairly 
pliable.  After  spontaneous  exfoliation  of  the  membrane  takes 
place,  a  purulent  infectious  discharge  develops,  which  persists 
for  a  short  time. 

The  treatment  should  consist  in  cold  applications  in  the 
hypersemic  stages  and  the  use  of  heat  as  soon  as  detachment 
of  the  membrane  begins,  A  ^  to  J  per  cent,  solution  of  sil- 
ver nitrate  should  be  a])plied  to  the  part  of  conjunctiva  from 
which  the  membrane  has  been  cast  off.  Cleanliness  is  to  be 
observed  in  all  stages  of  the  disease. 

Diphtheritic  conjunctivitis — symptoms :  This  may  be  asso- 
ciated with  faucial  or  nasal  diphtheria,  but  is  frequently  ob- 
served alone.  There  is  generally  considerable  constitutional 
disturbance,  and  the  picture  of  the  disease  is  that  of  an  ag- 
gravated form  of  croupous  conjunctivitis.  The  redness  and 
swelling  of  the  lids  are  extreme,  and  the  pain  is  great  on 
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manipulation  of  the  lids,  which  become  as  hard  as  a  board, 
rendering  eversion  an  impossibility.  The  ocular  conjunctiva 
may  become  hypersemic  and  corneal  complications  are  likely 
to  occur. 

In  the  treatment  sustaining  measures  should  be  prescribed. 
When  the  presence  of  the  Klebs-Loeffler  bacillus  can  be 
demonstrated,  antitoxin  suggests  itself.  Attention  to  the 
cleanliness  of  the  conjunctival  sac,  so  far  as  it  does  not 
necessitate  rude  handling  of  the  board-like  lids,  should  be 
enjoined.  Hydrozone  of  the  strength  tolerated  by  the  pa- 
tient should  be  used  for  its  antiseptic  eifect.  The  use  of  heat 
should  be  faithfully  continued  in  order  to  increase  the  nutri- 
tion of  the  cornea  and  prevent  complications  which  indicate 
the  use  of  atropine.  When  opposing  surfaces  of  the  mucous 
membrane  are  denuded,  the  lids  should  be  frequently  moved 
over  the  surface  of  the  ball  to  prevent  symblepharon.  Vase- 
line may  be  employed  for  the  same  purpose. 

Phlyctenular  Conjunctivitis. 

Definition :  This  is  a  manifestation  of  scrofula,  anaemia,  or 
faulty  assimilation,  especially  frequent  in  children. 

The  lesion  is  a  vesicle,  which  is  seen  upon  the  ocular 
conjunctiva  or  under  the  epithelial  layer  of  the  cornea.  In 
some  cases  it  seems  to  be  associated  with  nervous  derange- 
ment. 

The  disease  varies  in  severity  of  the  symptoms,  owing  to 
different  susceptibilities  of  the  nervous  system  and  the  exist- 
ence or  not  of  pressure  by  the  exudate. 

In  some  cases  the  only  manifestation  is  a  slight  redness 
of  the  conjunctiva  about  the  vesicle,  producing  no  other 
symptoms. 

On  the  other  hand,  lachrymation,  photophobia,  blepharo- 
spasm, ectropion,  eczema  of  the  cheek,  excoriation  and  ulcer- 
ation of  the  lower  lid,  and  corneal  ulcers  may  be  present. 

Many  patients,  if  left  alone,  bury  their  heads  in  pil- 
lows or  seek  dark  corners  to  avoid  the  light.  The  appetite 
is  usually  poor  or  capricious. 

The  treatment  depends  upon  the  severity  of  the  symptoms. 
Constitutional  treatment  is  of  prime   importance,  haematics 
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Itfinjx  iiKlioati'd.  Tlu' svnn)  ol"  iddidc  nl"  iron  is  particularly 
usetul.  In  some  cases  the  salicylates  are  enicacious.  When 
the  symptoms  are  sci'crc,  a  thorough  examination,  even  if  it 
recpiire  the  use  of  an  anaesthetic,  should  he  made  in  order  to 
determine  the  presence  of  corneal  ulcers,  which,  if  neglected, 
njiirht  end  disastrously.  UlcpJutrospaxin  yields  to  innnersion 
of  the  little  patient's  heatl  in  cold  water.  The  use  of  lid-re- 
tractors or  a  s})ring  speculum  for  several  minutes  a  couple  of 
times  daily  is  also  of  value.  ExcoriatioiiH  yield  to  cleansing 
of  the  conjunctival  sac  and  the  application  of  zinc  salve. 
Fissures  of  the  outer  canthus  heal  j)romi)tly  after  use  of  the 
silver  nitrate  in  strong  solution  or  in  stick  form.  Vlcerntion 
of  the  cornea  is  best  treated  by  cleansing  the  infected  surface 
and  cauterization  with  the  galvanic  cautery  or  carbolic  acid. 
The  preliminary  instillation  of  cocaine  is  sufficient  for  the 
cauterization  when  the  patient  is  not  intractable. 

The  antiseptic  effect  of  calomel  dusted  in  small  quantity  in 
the  eyes  ;  or  of  a  salve  of  the  yellow  oxide  of  niercury  (1  grain 
to  the  drachm)  rubbed  about  the  conjunctival  sac,  is  of  value. 
Atropine  should  be  employed  when  there  are  corneal  compli- 
cations. 

When  the  disease  is  very  obstinate,  change  of  climate  and 
correction  of  existing  refractive  errors  are  of  value.  In 
some  cases  attention  to  the  nasal  mucous  membranes  effects  a 
speedy  cure.  When  the  corneal  ulcers  are  superficial,  eserine 
might  be  tried  when  this  complication  does  not  yield  after 
use  of  atropine. 

Vernal,  or  Spring,  Catarrh. 

S3niiptoms :  This  is  a  rare  disease  a])pearing  with  the  fir.st 
warm  days  of  spring  and  lasting  until  fall,  characterized  by 
circumcorneal  hypertrophy  of  the  bulbar  conjunctiva,  and 
granular  elevations  of  the  tarsal  portion.  The  conjunctiva 
appears  uneven  and  thickened  and  has  a  milky  appear- 
ance. 

The  treatment,  which  unfortunately  is  only  palliative,  con- 
sists in  mild  astringent  instillations  and  antiseptic  lotions. 


PTERYGIUM.  6d 

Specific  Ulceration  of  the  Coujunctiva. 

This  may  be  of  tuberculous  or  syphilitic  origin. 

The  tuberculous  ulcer  may  be  a  primary  affection.  It  has 
ragged  edges,  and  may  from  a  small  beginning  involve  the 
entire  conjunctiva  and  cornea.  In  consequence  of  extensive 
ulceration  symblepharon  may  resuh.  Pain  is  not  present 
unless  the  cornea  be  involved.  Treatment  should  be  both 
general  and  local.  Cleansing  antiseptic  solutions  should  be 
frequently  employed.  Small  ulcers  may  be  cauterized,  but 
larger  ones  demand  milder  treatment. 

Syphilitic  ulcers  may  represent  the  primary  lesion,  in  which 
case  the  induration  and  glandular  involvement  make  the  diag- 
nosis easy.  When  the  ulcer  is  soft  recognition  is  not  so  easy. 
Caustics  should  not  be  used,  but  the  antisyphilitic  treatment 
instituted. 

Xerosis  of  the  Conjunctiva. 

Ssnnptoms :  This  disease  is  characterized  by  dryness  and 
hardness  of  the  mucous  membrane  whereby  the  natural  secre- 
tions are  materially  diminished  or  abolished.  It  may  be  the 
result  of  cicatricial  changes  incident  to  trachoma,  traumatism, 
or  diphtheritic  conjunctivitis;  and  of  exposure  of  the  con- 
junctiva, such  as  occurs  in  ectropion  and  lagophthalmos.  It 
may  also  be  primary,  particularly  in  children  whose  health  is 
of  the  worst.  In  these  cases,  besides  the  dryness  and  accu- 
mulation of  mucus,  night-blindness  and  corneal  complications 
occur. 

Treatment :  When  the  general  health  is  at  fault,  tonics  and 
constitutional  treatment  may  improve  the  disease.  Infants 
usually  die  in  spite  of  all  treatment.  When  due  to  cicatricial 
changes,  the  use  of  emollients  is  palliative.  Cure  there  is 
none.  When  caused  by  ectropion  or  lagophthalmos,  operative 
interference  is  of  value. 

Pterygium. 

General  definition:  Pterygium  is  a  triangular-shajied,  vas- 
cular thickening  of  the  bulbar  conjunctiva,  wliich  finally 
invades  the  cornea,  occurring  usually  over  the  situation  of  the 
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internal  rectus.  The  apex  or  head  of  the  pterygium  is  near 
or  upon  tlie  cornea,  the  l)ase  toward  either  tlie  inner  or  the 
outer  canthus,  according  to  tlie  side  f'roni  whicli  it  starts.  A 
ptervgium  may  for  a  long  time  remain  stationary  or  grow 
until  its  apex  covers  the  pupil,  interfering  seriously  with 
vision.  A  stationary  pterygium  is  thin,  pale  (because  it  is  not 
very  vascidar),  and  tendinous  in  a])pearance.  \\\\qi\  jyrogres- 
ifive  it  is  thick  and  the  edges  alone  are  whitish  and  non- 
vascular. 

The  etiology  is  obscure,  but  irritation  seems  to  be  a  factor. 

Treatment:  A  progressive  pterygium  should  be  removed 
without  delay.  A  stationary  one  when  there  are  no  symj)- 
toms  may  be  left  alone.  For  removal  of  the  pterygium  the 
ligature,  transplantation,  or  excision  may  be  employed. 
When  very  large,  so  that  after  excision  it  is  impossible  to 
coapt  the  edges  of  the  conjunctiva,  the  use  of  skin-grafts  is 
of  value. 

Subconjunctival  Hemorrhage. 

Etiology :  When  involving  the  bulbar  conjunctiva  particu- 
larly it  occurs  after  operations  such  as  tenotomies ;  and  is 
sometimes  a  manifestation  of  conjunctival  disease.  During 
the  course  of  whooping-cough  it  is  not  uncommon.  Sneezing 
and  vomiting  as  well  as  coughing  may  cause  it.  In  old  people, 
in  whom  the  walls  of  the  bloodvessels  have  degenerated,  rupt- 
ure may  occur,  producing  subconjunctival  hemorrhage.  Fract- 
ure at  the  base  of  the  cranium  sometimes  permits  the  blood  to 
Hud  its  way  into  the  orbit,  thus  showing  itself  under  the  con- 
junctiva. 

Treatment  is  given  more  to  satisfy  the  patient  than  to  hasten 
the  absorption.     Any  placebo  will  answer  the  purpose. 

Chemosis. 

Chemosis,  or  oedema  of  the  conjunctiva,  the  ocular  part  ])ar- 
ticularly,  is  usually  symptomatic.  In  severe  inflammations 
of  the  lids  or  orbital  tissues,  glaucoma,  conjunctivitis,  iritis,  or 
iridocyclitis,  it  may  be  a  prominent  symptom.  Idiopathic 
chemosis  does,  however,  occur,  pro])ably  resulting  from  a  dis- 
turbance of  the  circulation.     Chemosis  at  times  causes  an  ele- 
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vation  of  the  conjunctiva  around  the  cornea,  which  appears 
sunken.  The  color  of  the  thickened  conjunctiva  is  not  like 
that  of  the  dark-red  extravasation  observed  in  subconjunctival 
ecchymosis,  but  is  of  a  pale-pink  or  yellow. 

Treatment:  To  relieve  the  oedema,  punctures  or  incisions 
may  be  called  for  when  the  nutrition  of  the  cornea  is  inter- 
fered with.  Applications  of  hot  compresses  facilitate  the 
absorption  of  the  fluid. 

THE    SCLERA. 

Anatomy. 

The  sclera  and  cornea  form  the  outer  coat  of  the  bulb,  the 
sclera  representing  the  posterior  five-sixths. 

The  optic  nerve  enters  the  posterior  part  through  a  perfora- 
tion known  as  the  foramen  sclerse. 

The  external  scleral  surface,  which  is  smooth,  with  the  ex- 
ception of  the  insertions  of  the  recti  and  oblique  muscles,  is 
connected  to  the  capsule  of  Tenon  and  the  ocular  conjunctiva. 

The  internal  scleral  surface  is  loosely  connected  to  the  cho- 
roid and  ciliary  body  by  the  lamina  fusca. 

The  outer  layers  of  the  sclera  reinforce  the  outer  layers  of 
the  optic  nerve-sheaths. 

The  middle  layers  of  the  sclera  cross  the, entrance  of  the 
optic  nerve,  forming  the  lamina  cribrosa,  the  numerous  per- 
forations of  which  transmit  the  optic-nerve  fibres. 

Through  the  large  central  opening,  the  porus  opticus,  passes 
the  arteria  centralis  retime. 

Tiie  cornea  and  sclera  are  similar  in  structure,  the  only 
difference  being  an  opacity  of  the  fibrous  connective  tissue  of 
the  sclera. 

The  sclera  receives  its  blood-supply  from  the  long,  short,  and 
anterior  ciliary  arteries.  Tlie  anterior  ciliary  arteries  pierce 
the  sclera  a  short  distance  behind  the  corneal  margin.  These 
also  supply  the  iris  and  ciliary  l)ody,  and  form  largely  the 
anterior  ciliary  zone. 

Inflammation  of  the  iris,  ciliary  body,  and  choroid  produces 
engorgement  of  this  zone,  and  hence  the  anterior  ciliary  zone 
is  then  easily  seen  just  back  of  the  sclerocorneal  junction. 
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( 't»n«z;('sti(m  of  tlic  niilcrior  cilijiiv  zone  is  onsily  differentiated 
\'vu\\\  that  of"  tlie  ocular  eoiijiiiietiva  l)y  |)ro(liicin<;'  pivssiire  of" 
the  lid  on  the  bull),  when  the  conjunctival  congestion  teni})()- 
rarily  subsides,  while  the  otiier  remains  unchanged. 

Schlemm's  canal,  or  circulua  vcnofois,  is  a  sinus  situated  at 
the  sclerocorneal  junction  near  the  internal  surface  of  the 
sclera.  It  is  in  coinniiMiication  with  the  anterior  chamber,  and 
empties  its  contents  into  the  anterior  ciliary  and  scleral  veins. 
The  drainage  of"  the  eye  is  efl'ected  through  this  canal,  and 
hence  (jhiueomd  can  be  caused  by  conditions  which  interfere 
with  the  function  of  this  canal. 

Congenital  pigmentation  of  the  sclera  is  not  uncommon  and 
miglit  be  mistaken  for  pigmented  patches  of  the  conjunctiva. 

Neoplasms  of  the  sclera  are  very  rarely  primary  ;  but  sec- 
ondary involvement  frequently  occurs.  Fibromas,  sarcomas, 
and  osteomas  primarily  occurring  in  the  sclera  have,  however, 
been  observed. 

Injuries. 

Contusions  of  the  sclera  may  be  of  serious  import  to  the  eye, 
since  intraocular  complications  frequently  coexist.  When  the 
contusion  is  very  violent  and  the  elasticity  of  the  eyeball  in- 
sufficient, rupture  of  the  globe  results.  The  lens  and  iris  may 
be  expelled  when  the  conjunctiva  is  torn.  Rupture  usually 
occurs  at  the  inner  and  upper  margin  of  the  cornea,  and  the 
eye  is  generally  lost,  although  attempts  to  save  the  eye  may  at 
first  seem  feasible.  Panophthalmitis  frequently  occurs,  and  at 
times  it  is  necessary  to  enucleate  the  injured  eye  when  pain 
and  irritation  suggest  a  possibility  of  sympathetic  inflamma- 
tion. 

Burns  may  affect  the  sclera. 

Wounds  of  the  sclera  vary  in  kind  and  severity,  but  are 
very  serious  when  a  puncture  is  made  by  any  unclean  agent. 

When  the  cj//a;-j/ 6oc/^  is  injured  in  consequence  of  a  wound 
of  the  sclerocorneal  margin,  sympathetic  inflammation  and 
iridocyclitis  are  likely  to  occur.  The  danger  of  the  injury 
is  increased  in  all  cases  when  the  retina,  choroid,  or  vitreous 
is  involved. 
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Foreign  bodies  seldom  lodge  in  the  sclera  :  they  either  re- 
bound from  the  eye  or  pass  tlirough  the  globe.  Foreign 
bodies  in  the  eye  are  always  a  menace,  and  should,  if  possible, 
be  removed.  Particles  of  iron  or  steel  may  occasionally  be 
remov^ed  by  the  use  of  an  electromagnet,  and  the  attempt 
should  be  made,  if  there  is  any  possibility  of  saving  the  eye. 
Very  often  it  is  an  act  of  charity  to  enucleate  an  eye  contain- 
ing a  foreign  body,  since  the  patient  is  thereby  spared  great 
suffering  and  the  possible  loss  of  the  uninjured  eye  from 
sympathetic  processes. 

DISEASES  OF  THE  SCLERA. 

Episcleritis. 

Symptoms :  This  is  a  chronic  disease  with  a  tendency  to 
recurrence  affecting  the  external  layer  of  the  sclera  in  such  a 
way  that  a  sharply  limited  elevation  near  the  limbus  develops. 
This  is  not  movable,  and  pressure  over  the  surface  does  not 
cause  the  complete  emptyingof  the  bloodvessels  seen  in  conjunc- 
tival congestion.  The  portion  of  the  conjunctiva  over  the 
aifected  area  is  somewhat  congested,  but  thei'e  is  little  or  no 
discharge.  Lachrymation,  jihotophobia,  and  pain  sometimes 
of  a  severe  type  are  the  prominent  symptoms. 

Diagnosis  :  It  may  be  mistaken  for  phlyctenular  conjuncti- 
vitis at  the  beginning;  but  the  fact  that  it  is  a  disease  of  adults 
more  particularly,  whereas  children  are  more  often  subject  to 
phlyctenular  troubles,  should  be  kept  in  mind. 

The  cause  of  episcleritis  probably  lies  in  the  tendency  to 
gout  or  rheumatism  or  the  existence  of  syphilis,  and  when 
this  has  been  determined  the  proper  treatment  should  i)e 
instituted. 

Local  treatment  consists  of  scarification  at  its  incipiency, 
and  the  use  of  dry  heat  and  atropine.  Subconjunctival  injec- 
tion of  a  normal  salt  or  bichloride  solution  (1  :  1000)  is  of 
use  in  some  cases. 

Scleritis. 

Scleritis  is  a  chronic  disease  in  which  the  deeper  layer  of 
the  sclera  is  involved,  in   consequence  of   which  the  cih'nrv 
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body,  iris,  choroid,  and  cornea  are  likely  to  become  secondarily 
afVectod. 

A  tliiokening  of  the  sclera  takes  place  at  the  site  of  the  in- 
Hamniation,  and  after  the  disease  has  run  a  tedious  course, 
absorption  of  the  exudate  takes  place,  leaving  the  sclera  much 
thinned,  so  that  when  the  intraocular  tension  is  increased  a 
bulijinjj^,  or  staphyloma,  as  it  is  termed,  results. 

The  causes  of  scleritis  are  uncertain,  yet  manifestations  of 
syphilis,  rheumatism,  gout,  or  tuberculosis  arc  frequently  evi- 
dent. Females  are  more  frequently  affected  than  males,  and 
menstrual  difhculties  may  have  some  causal  influence. 

Complications  :  Scleritis  may  cause  opacities  of  the  cornea, 
sechisio  puj)illie  (complete  circular  adhesion  of  the  iris  to  the 
lens),  opacity  of  the  lens  or  vitreous,  myopia,  and  secondary 
glaucoma. 

The  treatment  consists  in  attention  to  the  general  health 
and  local  application  of  hot  cloths.  Rest  is  absolutely  neces- 
sary in  some  cases,  and  the  use  of  atropine  is  indicated  in 
ciliary  and  iritic  complications.  An  iridectomy  is  indicated 
when  there  is  no  communication  between  the  anterior  and 
posterior  chambers,  in  order  to  prevent  secondary  glaucoma. 
The  operation  should  not  be  undertaken  until  inflammatory 
manifestations  have  subsided. 

Ectasia. 

Partial  ectasia  of  the  sclera  is  a  bulging  due  to  thinning, 
increase  of  intraocular  pressure,  or  the  combination  of  these 
conditions,  and  may  occur  at  the  anterior  part  of  the  globe, 
the  etjuator,  or  the  posterior  part. 

Complete  ectasia  involves  the  whole  eyeball,  and  is  either 
congenital  or  occurs  in  infancy. 

When  congenital,  the  filtration  angle  is  either  absent  or  re- 
duced in  size  because  of  adhesion  of  the  iris  and  the  cornea ;  and 
the  sclera,  being  elastic  in  infancy,  yields  to  the  increased 
pressure  induced  by  the  interference  with  the  drainage  through 
Schlemm's  canal. 

An  anterior  ectasia  or  staphyloma  involves  either  the  sclera 
covering  the  ciliary  body  or  that  immediately  in  front  of  it. 
The  cornea  is  always  more  or  less  displaced. 


PLATE  II 


The  Right  Eye  ii:i  Horizontal  Section,  showing  the 

upper  surface  of  the  lower  segment. 

Diagrammatic.     (Testut. ) 
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Posterior  staphyloma  may  be  due  to  posterior  sclerochoroid- 
itis.  When  congenital  it  causes  a  malignant  form  of  myopia. 
Myopia  of  high  degree — more  than  10  D. — is  also  associated 
with  a  posterior  staphyloma. 

The  treatment  of  anterior  or  equatorial  ectasias  is  an  iri- 
dectomy. Pain  and  cosmetic  reasons  demand  an  enucleation 
when  other  means  of  help  fail. 

Posterior  staphylomas  are  not  amenable  to  treatment,  but 
the  coexisting  myopia  should  be  corrected. 

Complete  ectasia,  which  is  known  as  hydrophthalmos  or 
buphthalmos,  is  sometimes  progressive,  so  that  the  eyeball 
assumes  enormous  dimensions,  and  the  sight  is  lost. 

Treatment  is  of  no  avail  in  such  a  case,  and  when  the  con- 
dition is  stationary  interference  is  not  necessary. 

THE  CORNEA. 

Anatomy. 

The  cornea  and  sclerotic  represent  the  fibrous,  envelope  of  the 
eye  (Plate  II.).  The  cornea  forms  the  anterior  transparent 
one-sixth,  the  sclerotic  the  posterior  five-sixths  of  the  eyeball. 
There  is  no  abrupt  line  of  demarcation  between  them.  The 
cornea  lies  in  the  sclera,  which  externally  slightly  overlaps  its 
margin.  The  cornea  is  ellipsoidal  in  shape,  the  horizontal 
diameter  being  slightly  longer  than  vertical. 

The  cornea  is  divided  into  five  layers,  from  without  inward, 
as  follows  :  1,  epithelial  layers  ;  2,  anterior  limiting  membrane, 
or  membrane  of  Bowman ;  3,  true  corneal  substance ;  4,  tlie 
posterior  limiting  membrane,  or  elastic  lamina  ;  and  5,  the 
endothelial  layer. 

The  epithelial  layer  consists  of  three  kinds  of  epithelial  cells, 
squamous  externally,  then  polyliedral,  and  columnar  inter- 
nally. 

Tlie  membrane  of  Bowman  is  a  fibrillate  dense  layer  which 
is  like  the  corneal  layer  proper,  except  that  it  contains  no 
corneal  corpuscles. 

The  true  corneal  substance  constitutes  the  larger  part  of  tiic 
cornea  and  is  one-twenty-fifth  of  an  inch  in  thickness.  It 
consists  of  a  ground-substance,  made  up  of  lamellae  which  cross 
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cacli  otliiT  at  (lin'crciit  angles,  united  \)\  an  interfibrillar 
ctinfut-xdhstaiici' ;  and  oi  corned/  corjiKsc/cs,  which  occujiy  the 
sj>aco  Ix'tweeii  the  lamc'na\ 

The  intcrldiiulhir  spctcvs  are  connected  w  ith  one  anothei-  by 
uurrow  cuinals. 

The  posterior  limiting  membrane,  or  Descemet's,  is  a  thiti 
nienihrane  intimately  connected  to  the  posterior  surf'aee  of  the 
true  corneal  substance.  It  is  tlie  toughest  of  the  corneal 
layers,  and  is  quite  brittle.  It  is  continuous  with  the  pecti- 
nate ligament  of  the  iris  at  its  margin. 

Tiie  endothelial  layer  is  a  single  stratum  of  polygonal  flat- 
tened cells  which  lines  the  internal  surface  of  the  posterior 
limiting  membrane. 

The  long  and  short  ciliary  nerves  divide  into  about  forty 
branches,  which  pierce  the  sclera  to  enter  the  cornea  at  its 
peri])hery. 

The  cornea  has  no  bloodvessels,  but  is  exceedingly  rich  in 
nerves,  which  do  not  interfere  with  its  transjjarency,  because 
they  have  no  sheaths.  The  nerves  form  two  networks  :  the 
one  supplying  the  membrane  of  Jiowman  and  the  external 
epithelial  layer;  the  other  the  posterior  layers  of  the  cornea. 
The  anterior  denser  network  is  situated  just  behind  Bowman's 
membrane,  the  posterior  delicate  network  is  just  in  front  of 
Descemet's  membrane. 

The  cornea  gets  its  blood-supply  from  episcleral  branches  of 
the  anterior  ciliary  arteries  and  from  the  lachrymal  and  infra- 
trochlear  arteries  which  sup])ly  the  conjunctiva.  These  divide 
into  a  capillary  network  in  the  true  corneal  substance  at  the 
periphery  of  the  cornea,  and  the  nutrient  material  passes 
through  the  canalicular  lymph-system  to  all  parts  of  the 
cornea. 

The  cornea  has  a  greater  refractive  power  than  any  other 
part  of  the  dioptric  system  of  the  eye,  and  hence  claims  great 
attention  in  correction  of  refractive  errors.  The  index  of  re- 
fraction of  the  cornea  is  1.3523. 

Congenital  Abnormalities  of  the  Cornea. 

Macrocomea  is  a  condition  in  which  the  cornea  is  enlarged, 
occurring  in  buphthalmos. 
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Microcornea  is  a  small  cornea,  and  is  usually  seen  in 
microphthalniic  eyes. 

Opacities  of  the  cornea  may  he  congenital  and  vary  in  size 
and  intensity.  Complete  opacities  are  more  often  associated 
with  buphthalmos,  although  they  do  sometimes  occur  in 
rnicrophthalmic  eyes.  Partial  opacities  show  great  variations 
of  size  and  degree. 

Conical  cornea,  or  keratoeonus,  may  be  congenital,  although 
its  development  sometimes  extends  over  many  years.  The 
cornea  protrudes  and  is  conical  in  shape,  the  apex  being 
usually  the  thinnest  part  and  subject  to  opacity.  The  in- 
creasetl  length  of  its  axes  renders  the  eye  myopic,  and  the 
irregular  curvature  of  the  cornea  produces  astigmatism. 

Examined  with  the  ophthalmoscope,  one  observes  a  central 
red  reflex  which  is  surrounded  by  a  circular  shadow.  Treat- 
ment is  of  little  use. 

Dermoid  growths  of  the  cornea  are  invariably  congenital 
and  involve  more  or  less  of  the  ocular  conjunctiva.  They 
are  usually  associated  with  a  coloboma  of  the  lid  or  other 
anomaly. 

When  they  irritate  the  eye,  their  removal  is  necessary. 
This  should  be  thoroughly  done  and  the  conjunctiva  brought 
over  tiie  denuded  conjunctival  surface,  Where  too  much  con- 
junctiva has  l)een  removed,  skin-grafts  may  be  employed  as 
in  treating  very  large  pterygia. 

Neoplasms  rarely  occur  primarily  in  the  cornea.  Carci- 
nomas and  sarcomas  starting  in  the  limbus  of  the  conjunctiva 
invade  the  cornea  secondarily. 

Injuries. 

Foreign  bodies  of  endless  variety  may  lodge  upon  or  in  the 
cornea.  After  cocainizing  the  eye  these  should  be  removed. 
AVhen  superficial,  the  sj)ud  is  the  best  instrument  ;  when  deep, 
the  needle  is  best  suited  to  the  case. 

When  there  is  danger  of  jnishing  the  foreign  body  into 
the  anterior  chamber,  the  lids  shoidd  l)e  kept  ojhmi  by  a  spec- 
ulum, the  eyeball  held  by  a  fixation  forceps,  and  a  Beer 
cataract-knife  pushed  through  the  cornea  l>ehind  the  foreign 
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hotly.  With  tliis  as  a  guard,  attempts  at  removal  may  be 
sal'ely   made. 

A  mild  anti.se])tio  wash  is  useful  in  luost  cases  after  removal 
of  the  foreigu  body,  and  occasionally,  when  there  is  consider- 
al)le  reaction,  atroj)ine  may  be  necessary  to  rest  the  eye. 

Injuries  of  the  cornea  of  whatever  kind  are  serious  accord- 
iui,''  to  their  de])th  and  location.  When  only  the  epithelial 
layer  is  involved  no  scar  results,  which  is  the  case  Avhen  the 
sul)stauti;i  pn)j)ria  is  injured.  A  central  injury  producing  a 
central  opacity  impairs  the  sight  according  to  its  intensity. 

Contusion  of  the  cornea  results  in  a  loss  of  epitheliiun, 
which  after  a  few  days'  rest  is  regenerated. 

Wounds :  Penetrating  wounds  of  the  cornea  are  serious 
according  to  the  location  and  complications.  AV^ounds  at  the 
sclerocorneal  junction,  from  possible  injury  to  the  ciliary 
body,  leading  to  sympathetic  trouble  and  prolapse  of  the  iris, 
are  very  dangerous. 

Traumatic  cataract,  dislocation  of  the  lens,  prolapse  of  the 
iris  or  vitreous,  or  a  coincident  injury  of  the  choroid  and 
retina  may  complicate  a  corneal  wound. 

Wlicn  infected  the  danger  of  corneal  wounds  is  increased, 
so  that  the  outcome  may  be  a  panoj)hthalmitis. 

Treatment  of  injuries  :  In  simple  wounds  cleanliness  is  all 
that  is  necessary.  AVhen  there  is  danger  of  iritis,  atropine 
should  be  used.     A  prolapsed  iris  should  be  snipped  off. 

Fnreifpi  bodies  penetrating  the  eyeball  more  frequently  pass 
through  the  cornea  than  the  sclera.  The  wound  can  be  seen 
by  oblique  illumination.  The  object  may  remain  in  the  ante- 
rior chamber,  become  imbedded  in  the  lens  with  or  without 
wounding  the  iris,  pass  through  the  lens  or  zonula,  and  either 
remain  in  the  vitreous  chamber  or  penetrate  the  coats  of  the 
eye.  The  danger  depends  upon  the  presence  of  infection  and 
damage  done  to  the  structures.  A  foreign  body  should  in 
every  case  be  removed. 

Bums  and  corrosion  of  the  cornea  frequently  occur.  When 
suj)erHcial  they  cause  no  impairment  of  sight;  when  deep,  the 
cornea  may  become  opaque.  The  treatment  consists  in  clean- 
liness of  the  conjunctival  sac,  the  instillation  of  atropine,  and 
rest. 
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DISEASES  OF   THE  CORNEA. 

General  Diagnosis. 

Diseases  of  the  cornea  are  of  the  greatest  importance,  since 
the  acuity  of  vision  depends  upon  the  corneal  transparency. 

This  is  more  or  less  impaired  in  corneal  diseases,  Avhich  con- 
stitute one-fourth  of  eye-diseases.  An  early  recognition, 
therefore,  of  corneal  diseases,  as  well  as  those  of  the  conjunc- 
tiva which  implicate  the  cornea,  is  imperative  in  order  that 
by  proper  treatment  the  damage  to  vision  be  reduced  to  a 
minimum. 

In  all  forms  of  keratitis  the  cornea  should  be  carefully 
examined  with  a  view  of  determining  the  presence  of  scars, 
opacities,  irregularities  of  the  surface,  and  the  formation  of 
superficial  or  deep-seated  vessels. 

Dense  opacities  are  easily  recognized,  but  often  lateral  illu- 
mination is  necessary  to  demonstrate  the  existence  of  others. 

AVhen  there  is  loss  of  substance  involving  the  corneal 
surface,  an  irregularity  results  which  can  be  recognized  by 
noting  the  reflection  of  the  window  before  which  the  patient 
should  be  seated.  AVhen  the  cornea  is  normal,  the  picture 
of  the  window  will  be  perfect  in  all  positions  of  the  eye ;  if 
any  irregularity  exists,  the  reflected  image  of  the  window  will 
be  broken  or  imperfect. 

Superficial  vessels  occur  in  pannus;  deep  vessels  in  paren- 
chymatous keratitis;  accordingly  the  diagnosis  of  superficial 
and  deep  forms  of  keratitis  is  facilitated  by  noting  the  situa- 
tion of  the  vessels. 

Complications  of  corneal  disease :  Photophobia,  blepharo- 
spasm, lachrymation,  or  diminished  visual  acuity,  intraocular 
tension,  and  sensibility  of  the  cornea  may  be  observed. 

Corneal  Ulcer. 

Etiology  :  A  corneal  ulcer  is  the  result  of  an  infiltrate  which, 
becoming  infected,  causes  an  exfoliation  of  the  superficial 
epithelium  over  the  site  of  the  inflammation,  and  a  destruction 
of  more  or  less  of  the  corneal  tissue  according  to  the  size  and 
depth  of  the  invaded  part. 
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\\'1k'I1  tlic  ulcer  allows  cvicU'Ucc  of  loss  of  tis>iie  within  an 
niR'Vfii  o|);i(jii('  infiltrati',  it  is  in  the  progressive  stage,  wliicli 
is  (.'hariU'tt'ri/.cMl  Itv  pain,  lacliryniation,  photophobia,  and 
ciliary  congestion. 

W'licn  the  formation  of  the  infiltrate  stops  and  the  infected 
tissue  is  cast  otf,  the  ulci'r  is  in  the  regressive  stage,  in  whioli 
the  sii^ns  of  irritation  diminish  or  cease  in  proj)ortion  to  the 
completeness  of  the  exfoliation.  ]Jloodvessels  from  the  limbns 
of  tile  cornea  develo})  to  the  edge  of  the  ulcer  and  the  regen- 
eration of  the  tissue  begins.  This  scar-tissue,  becau.se  of  its 
irregularity  of  arrangement  and  compactness,  is  not  trans- 
parent, and  constitutes  the  opacity. 

When  the  destructive  process  continues  through  the  cornea, 
a  perforation  results  and  the  a<[Ucous  trickles  out,  the  intra- 
ocular tension  being  reduced  and  the  corneal  nutrition  in- 
creased. 

The  consequences  of  a  perforation  are  sometimes  very 
serious,  since  prolapse  of  the  iris,  anterior  synechia,  fistula, 
anterior  })olar  cataract,  dislocation  of  the  lens,  intraocular 
hemorrhage,  and  infection,  resulting  in  an  iridocyclitis  or 
panophthalmitis,  may  occur. 

Prognosis  :  0[)acities  through  the  entire  thickness  of  the 
cornea  remain  forever.  The  patient's  age  and  depth  of  the 
ulcer  modify  the  prognosis  of  corneal  opacities.  The  younger 
the  individual,  and  the  less  the  corneal  tissue  involved,  the 
better  is  the  j)rognosis. 

A  corneal  ulcer  is  .said  to  be  primary  when  it  occurs  in 
consequence  of  .some  corneal  disease ;  and  secondary  when  it 
is  the  result  of  .some  conjunctival  disease. 

The  treatment  of  corneal  ulcers  depends  upon  the  cause ; 
but  since  there  is  always  infection  at  the  bottom  of  every 
ulcer,  cleanliness  is  of  importance. 

Diseases  of  the  conjunctiva,  as  trachoma  and  blennorrhoea 
neonatorum  or  adultorum,  should  receive  their  proper  treat- 
ment when  the  ulcer  is  secondary  to  these  affection.s.  Should 
perforation  of  the  cornea  occur,  treatment  should  be  continued, 
with  extra  care  not  to  injure  the  cornea  l)v  contact  with  any 
caustic  emj)loyed.  Co[)per  and  lead  should  not  be  used  in  the 
treatment  of  conjunctival  disease  when  the  cornea  is  second- 
arily affected.      The  bandage  is  useful   in  the  treatment  of 
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corneal  ulcers  except  when  the  secretions  are  considerable. 
Atropine  is  also  of  great  service.  When  the  ulcer  appears 
rapidly  progressive,  the  application  of  moist  heat,  antiseptics, 
the  cautery  (electro-  or  actual),  pure  carbolic  acid,  or  para- 
centesis must  be  resorted  to. 

The  serious  results  of  a  prolapsed  iris  complicating  a  per- 
forated cornea  should  be  managed  according  to  the  size  of  the 
perforation  and  the  duration  of  the  prolapse. 

In  a  favorable  case  of  small  perforation,  there  is  not  any 
adhesion  of  the  iris  to  the  cornea  (anterior  synechia). 

In  other  cases  a  few  shreds  of  the  iris  remain  forever  ad- 
herent. 

A  large  perforation  allowing  prolapse  of  the  iris  is  best 
treated  in  a  recent  case  by  excision  of  the  prolapsed  iris  in 
such  a  way  that  none  of  it  remains  in  the  corneal  opening. 
This  is  accomplished  by  releasing  the  iris  from  the  edges  of 
the  cornea,  and  after  pulling  the  prolapsed  iris  well  out  of  the 
perforation,  by  cutting  it  off. 

A  corneal  fistula  is  treated  by  rest  of  the  patient  on  the 
back,  employment  of  eserine ;  and  in  case  of  failure,  by 
freshening  the  corneal  edges  with  a  knife  or  galvano-cautery. 

When  a  corneal  ulcer  is  in  the  stage  of  regeneration,  the 
use  of  the  yellow  oxide  of  mercury  salve  (gr.  viij  to  the  ounce) 
in  a  measure  reduces  the  opacity. 

Corneal  Abscess. 

Etiology  and  pathology :  A  corneal  abscess  forms  in  the 
substance  of  the  cornea,  usually  in  the  central  part.  At 
the  beginning  it  is  surrounded  by  healthy  corneal  tissue, 
of  which  tlie  overlying  portion  is  slightly  depressed.  Its 
margin  is  the  more  opaque  part.  An  abscess  is  due  to  an 
abrasion  of  the  epithelial  layer  of  the  cornea  and  the  infection 
of  the  wound  by  microorganisms,  which  may  be  present  in  the 
secretions  or  in  foreign  bodies.  When  the  pus  gravitates 
between  the  corneal  layers  to  the  lower  corneal  margin 
it  constitutes  an  o)n/.r.  When  the  abscess  communicates 
with  the  anterior  chamber  a  hypopyon,  or  accumulation  of 
pus  in  the  anterior  chamber,  results.  When  the  overlying 
corneal  tissue  breaks  down  an  ulcer  is  formed.     An  abscess 

6— Eje. 
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is  a  very  serious  disease,  since  its  most  favorable  termination 
is  a  central  opacity  which  is  permanent. 

In  other  eases,  posterior  syncchije,  obliteration  of  the  pii])il, 
or  panophthalmitis  may  result. 

The  symptoms  ol"  corneal  abscess  are  ficnerally  severe: 
photoithobia,  ciliary  injection,  a'tlema  of  the  lids,  and  })ain. 
An  iritix  always  complicates  an  abscess  and  posterior  syne- 
chi;e  often  occur. 

The  treatment  of  corneal  abscess  depends  u]>on  the  cause 
and  severity.  \n  simple  cases,  atropine,  the  bandage,  and 
moist  heat  suffice.  In  all  cases  the  disease  producing  the  in- 
fective secretion  should  receive  attention.  In  severe  cases 
cauterization  with  pure  carliolic  acid  or  the  electrocautery  is 
useful  ;  and  a  paracentesis  frequently  re])cated  relieves  tension 
and  has  a  favorable  influence.  After  inflammatory  signs  have 
subsided,  an  iridectomy  is  often  indicated  to  make  an  artificial 
pupil. 

Keratitis— Special  Varieties. 

Keratitis  e  lagophthalmo  is  due  to  want  of  proper  protection 
and  lubrication  of  the  cornea.  The  insufficient  secretions 
evaporate,  leaving  the  corneal  epithelium  dry,  and  after  ex- 
foliation, infection  of  the  cornea,  producing  an  ulcer  or  ab- 
scess, results.  The  termination  of  such  a  keratitis  is  that  of 
ulcer  or  abscess. 

The  treatment  of  the  condition  producing  the  lagophthalmos 
is  of  {)rimary  importance.  In  light  cases,  a  temporary  band- 
age should  be  used  to  protect  the  eyes ;  in  others  a  tarsor- 
rhaphy is  necessary. 

Keratitis  neuroparalytica  is  due  to  paralysis  of  the  trifacial 
nerve.  In  spite  of  treatment,  which  consists  in  the  use  of 
atropine,  bandage,  and  moist  heat,  in  consequence  of  the 
corneal  oj)acity  the  sight  is  lost. 

Keratomalacia  is  a  disease  of  the  cornea  affecting  children, 
and  because  of  faulty  nutrition  of  the  patient  the  cornea  un- 
dergoes degenerative  changes  resulting,  if  the  life  is  not  lost, 
in  opacities  of  the  cornea. 

The  treatment  consists  in  measures  to  improve  the  general 
condition,  and  the  local  use  of  moist  heat  and  the  bandage. 

Pannus  may  be  a  complication  of  trachoma  or  phlyctenular 
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conjunctivitis.  When  due  to  trachoma,  the  upper  part  of  the 
cornea  is  the  usual  site,  possibly  because  of  irritation  of  the 
winking  upper  lid ;  but  when  it  accompanies  phlyctenular 
disease,  any  part  of  the  cornea  may  become  involved. 

In  the  course  of  treatment  for  phlyctenular  conjunctivitis, 
the  pannus,  when  present,  almost  entirely  disappears,  differing 
in  this  respect  from  the  pannus  of  trachoma. 

Vesicles  and  blebs  occur  on  the  cornea,  and  damage  to  the 
cornea  depends  upon  the  cause.  Vesicles  which  accompany 
febrile  diseases  leave  no  bad  consequences,  as  a  rule,  when 
proper  attention  to  cleanliness  has  been  observed.  Should  an 
ulcer  occur,  atropine,  moist  heat,  and  the  bandage  are  indicated. 

Vesicles  are  sometimes  seen  on  the  cornea,  complicating 
herpes  zoster  ophthalmicus.  The  treatment  is  the  same  as 
above,  but  the  consequences  are  likely  to  be  more  serious, 
since  ulceration  more  frequently  occurs. 

Vesicles  and  bullse  sometimes  develop  in  the  cornea  of  eyes 
useless  from  large  opacities,  iridocyclitis,  or  glaucoma.  The 
interference  with  the  lymphatic  circulation  produces  oedema 
of  the  cornea,  and  vesicles  or  blebs,  according  to  the  size  of 
the  elevation,  occur.  The  treatment  is  not  very  satisfactory, 
since  frequent  recurrence  of  the  condition  is  the  rule.  When 
the  eye  is  sightless,  an  enucleation  is  often  the  best  treatment. 

Parenchymatous  Keratitis. 

Parenchymatous  or  interstitial  keratitis  (Fig.  1 5)  is  a  chronic 
inflammation  of  the  deeper  layers  of  the  cornea,  usually  due  to 
hereditary  syphilis,  occurring  generally  between  the  ages  of 
six  and  twenty. 

The  etiology  is  sometimes  obscure;  may  be  scrofula,  but  is 
in  most  cases  hereditary  syphilis.  Acquired  syphilis  very 
seldom  causes  primary  disease  of  the  cornea. 

In  many  cases  evidences  of  syphilis  are  striking,  one  or  more 
of  the  following  being  present :  a  protruding  frontal  bone, 
concave  nose,  poorly  developed  upper  jaw,  scars  at  the  angles 
of  the  mouth,  incisor  teeth  with  concave  biting  edges,  enlarged 
lymphatic  glands,  impairment  of  hearing,  and  thickening  of 
the  periosteum  of  the  long  bones,  particularly  the  tibia. 

The  clinical  pictiure  of  the  disease  varies  with  the  intensity 
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:iii<l  tlu'  placo  of  origin,  w  licilicr  it  \)v  al  tlie  margin  or  at  the 
c'ciitro  ot"  the  cornt'a.  The  disease  usually  extenils  from  the 
iit((r(/in  to  the  centre  of  tlie  eoruea,  in  which  case  the  opacity, 
wliieh  is  in  the  deeper  hiyers  of  the  cornea,  gradually  pro- 
gresses nntil  the  entire  cornea  presents  a  milky  apj)earance. 
The  network  of  bloodvessels  which  supply  the  cornea  send 
ont  branches  into  the  substantia  propria.  'J'hese  vessels  may 
take  in  a  large  part  of  the  cornea  and  give  it  a  dull  reddish 
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hue.  They  can  be  differentiated  fiom  the  bloodvessels  of 
pannus  by  the  fact  that  they  stop  suddenly  at  the  limbus,  they 
have  a  brush-like  a])pearance,  are  not  distinct,  and  the  surface 
of  the  cornea  is  even,  Ijut  without  lustre. 

Parenchymatous  keratitis  beginning  at  the  centre  of  the 
cornea  is  usually  more  severe.  Several  whitish  opaque  spots 
are  seen  in  the  deeper  layers  of  the  cornea,  and  these  finallv 
coalesce.    The  vision  is  necessarily  very  much  impaired,  owing 
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to  the  central  location  of  the  opacity,  and  the  pain,  congestion, 
and  photoj)liobia  are  extreme.  It  will  be  found  difficult  at 
times  to  dilate  the  pupil  with  an  atropine  solution,  but  when 
successful  the  torn  vessels  of  the  iris  cause  some  hemorrhage 
into  the  anterior  chamber.  In  all  cases,  however  slight,  there 
is  some  involvement  of  the  uveal  tract,  from  hyperajmia  of 
the  iris  to  a  plastic  iridocyclitis,  which  may  terminate  in  atro- 
phy of  the  bulb. 

Treatment :  During  the  inflammatory  stage  of  keratitis 
parenchymatosa,  atropine,  moist  heat,  and  protection  from 
light  are  indicated.  After  subsidence  of  the  inflammation, 
the  use  of  some  stimulating  salve,  as  the  yellow  oxide  of  mer- 
cury, is  of  use  to  dissipate  the  corneal  opacity.  The  constitu- 
tional treatment  is  also  very  important,  and  syphilis,  which  is 
usually  the  cause  of  the  affection,  should  be  treated  with  mer- 
curials and  iodides.  The  nourishment  of  the  jiatient  should 
receive  attention,  and  with  this  end  in  view  the  food  should  be 
simple  and  nutritious.  Milk  and  eggs  are  of  great  value  in 
these  cases  ;  and  when  the  excretions  are  normal  large  amounts 
of  milk  are  very  potent.  At  times -enormous  doses  of  the 
iodides  are  not  only  tolerated,  but  their  favorable  influence 
is  manifested  by  rapid  amelioration  of  the  symptoms. 

Keratitis  parenchymatosa  circumscripta  is  an  inflammation 
involving  the  middle  and  deeper  layers  of  the  cornea.  It 
differs  from  the  parenchymatous  keratitis  in  that  it  is  circum- 
scribed, the  formation  of  new  vessels  is  slight  if  there  be  any, 
the  uveal  tract  is  but  slightly  involved  if  at  all,  and  the  dis- 
ease affects  only  adults. 

The  etiology  is  generally  obscure,  but  exposure  to  cold, 
malaria,  or  traumatism  has  a  causal  effect  in  some  cases. 

The  local  treatment  is  that  of  any  keratitis — atropine, 
bandages,  and  moist  heat.  Tiie  general  treatment  is  the  use 
of  salicylates  or  quinine  when  cold  or  malaria  seems  to  be  the 
cause. 

A  keratitis  may  be  the  result  of  any  condition  which  inter- 
feres with  the  integrity  of  the  endothelial  layer  of  the  cornea. 
The  aqueous  humor  may,  by  infiltration,  cause  a  dulness  of 
the  cornea.     Exudates  in  the  anterior  chamber,  prolapse,  cyst 
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or  tumor  of  the  iris,  and  a  dislocation  of  the  lens  into  the 
anterior  chamber  are  conditions  which  may  lead  to  keratitis 
from  absorption  of  the  endothelium. 

Defects  of  the  Cornea. 

Opacities  of  the  cornea  may  be  due  to  corneal  inflammations, 
i>ld  aije,  t)r  intraocular  diseases. 

Opacities  due  to  suppurative  or  non-suppurative  corneal 
disease  are  classified  according  to  their  density  as  maculce 
when  faint  and  leiicomce  when  dense. 

When  the  surface  of  the  cornea  is  depressed  over  a  small 
scar  from  insufficient  tissue-regenerations,  a  so-called  facette 
results. 

When  a  large  part  of  the  corneal  surface  is  flattened  in 
consequence  of  a  large  scar,  the  condition  is  known  as  apla- 
natlc  cornea. 

In  old  age,  an  oj)aque  semicircle  develops  near  the  sclero- 
corncal  margin  of  the  upper  half  of  the  cornea,  and  is  soon 
followed  by  a  similar  line  in  the  lower  half.  These  often 
unite,  forming  a  complete  circle,  and  the  segment  is  known  as 
arcus  senilis  or  gerontnxon. 

In  consequence  of  glaucoma  or  an  iridocyclitis,  corneal 
opacities  may  also  occur ;  but  these  are  not  very  significant, 
since  they  occur  in  sightless  eyes. 

The  treatment  of  opacities  consists  in  the  use  of  irritants 
and  the  stereopaic  spectacles,  the  correction  of  the  refractive 
errors,  and  an  iridectomy  to  establish  an  artificial  pupil,  as 
the  case  may  demand.  Opacities  which  by  their  whiteness 
are  disfiguring  may  be  tattooed  with  India  ink.  Only  old 
firm  scars  occurring  in  eyes  not  attacked  by  iridocyclitis  should 
be  tattooed. 

An  ectasia  (or  bulging)  of  the  cornea  may  be  the  result  of 
some  inflammatory  corneal  disease ;  or  may  occur  without 
any  antecedent  corneal  affection. 

Staphyloma  and  keratektasia  are  usually  the  result  of 
ulcerative  keratitis.  A  staphyloma  is  due  to  a  perforation  of 
the  cornea  in  which  the  iris  becomes  incarcerated,  forming  a 
part  of  the  scar.  A  keratektasia  is  due  to  an  ulceration  which 
never  perforates  the  cornea,  but  causes  material  thinning  of  it 
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at  the  site  of  the  bulging.  The  corneal  surface  over  the 
keratektasia  is  always  opaque,  and  thus  differs  from  kerato- 
conus  and  keratoglohus,  both  of  which  present  ectasias  without 
antecedent  disease. 

The  treatment  of  staphyloma,  if  partial,  aims  to  prevent  its 
progress,  and  this  can  at  times  be  effected  by  paracentesis  fre- 
quently repeated  and  a  pressure-bandage ;  or  an  iridectomy 
with  firm  pressure.  When  complete,  an  incision  through  the 
protruding  cornea  should  be  made  and  a  part  of  the  edges 
excised,  in  order  that  the  cicatrix  may  become  more  flattened. 
Enucleation  is  at  times  necessary  to  relieve  pain  and  prevent 
sympathetic  inflanmiation. 

Keratektasia  is  not  amenable  to  treatment. 

Keratoconus  is  a  rare  disease,  the  cause  of  which  is  not 
understood.  It  is  characterized  by  a  tiiinning  of  the  central 
part  of  the  cornea  and  a  conical  projection. 

Treatment:  Tonics  and  myotics  have  had  some  influence  in 
checking  the  disease.  Cauterization  or  excision  of  the  apex 
and  an  artificial  pupil  by  performing  an  iridectomy  have  been 
successful  in  a  few  cases. 

Keratoglobus  is  a  feature  of  hydrophthalraos,  in  which  the 
cornea  is  larger  and  more  bulging  than  normal. 

THE  IRIS. 

Anatomy. 

The  choroid,  ciliary  body,  and  iris  form  the  uveal  tract. 

The  ciliary  body,  or  middle  zone,  connects  the  choroid,  or 
posterior  zone,  and  the  iris,  or  anterior  zone. 

The  iris  arises  from  the  anterior  surface  of  the  ciliary  body 
(Plate  III.),  being  reinforced  by  some  fibres  of  the  ligamen- 
tum  pectinatum  iridis  and  the  inner  wall  of  Schlemm's  canal. 

The  pupil  is  the  central  perforation  of  the  iris,  and  is  sub- 
ject to  variations  of  size.  The  iris  divides  the  aqueous 
chamber,  the  space  in  front  of  the  lens,  and  susj)ensory  liga- 
ment into  an  anterior  and  a  posterior  chamber,  between  which 
there  is  normally  free  communication  through  the  pupil. 

The  anterior  surface  of  the  iris  is  divided  by  an  uneven  cir- 
cular line  into  two  zones,  a  pupillary  and  a  ciliary.     Near  the 
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circular  line  in  the  ciliiiry  zoiic  wrv  minierous /r/ce^s;  nearer 
tlu'  periphery  are  several  rinys  or  furrows  concentrically 
arrani^ed. 

Tlie  lesser  arterial  circle  of  the  iris  j)ro(luces  the  uneven  cir- 
cular line,  and  the  ra(1i(iii)ig  lines  cxteud'nv^  i'vom  the  periphery 
to  the  jiupil  represent  small  vessels  in  the  vascular  layer. 

The  iris  consists  of  an  anterior  endothelial  layer,  stroma,  or 
vascular  layer,  a  muscular  layer,  and  a  j)igmeut-layer. 

The  anterior  endothelial  layer  is  a  continuation  of  a  part  of 
Descemet's  membrane,  and  is  wanting  over  the  facets  of  the 
ciliary  zone. 

The  stroma,  or  vascular  layer,  contains  the  arteries  and  veins, 
between  which  are  round  and  branched  cells  held  in  place 
by  connective-tissue  til)res. 

The  two  loHf/  ])osterior  ciliary  arteries  supply  the  iris,  form- 
ing two  arterial  circles ;  the  peripheral  one  being  the  circulus 
arteriosus  iridis  major,  the  radiating  branches  of  which  near 
the  pupil  form  the  second  circle,  circulus  arteriosus  iridis  minor. 

The  amount  of  pigment  in  the  cells  of  the  stroma  deter- 
mines the  color  of  the  iris,  except  in  the  case  of  albinism, 
when  there  is  no  pigment  })resent  anywhere  in  the  iris.  The 
iris  appears  blue  when  there  is  no  pigment  in  the  stroma, 
gray  when  there  is  a  slight  amount,  and  brown  when  there  is 
very  much. 

The  muscular  layer  contains  two  kinds  of  fibres,  one  con- 
stituting the  sphincter  piipillcc,  the  other  the  dilator  papillce. 
These  fibres  lie  in  the  posterior  part  of  the  vascular  layer. 

The  sphincter  p>^'^pill(^  is  supplied  by  the  motor  oculi,  of 
which  direct  or  reflex  stimulation  produces  contraction  of  the 
pupil.  Paralysis  of  the  third  nerve  causes  dilatation  of  tlie 
pupil. 

X  branch  of  the  cervical  sympathetic  to  the  lenticular 
ganglion  supplies  the  dilator  pupilkc.  Stimulation  of  this 
nerve  causes  dilatation,  paralysis,  contraction   of  the  pupil. 

Not  only  the  sphincter  of  the  iris,  but  the  ciliary  muscle 
and  the  internal  recti  are  sup])licd  by  the  third  nerve,  and 
since  the  centres  of  accommodation,  pupillary  reaction,  and 
convergence  are  intimately  connected  in  the  floor  of  the  fourth 
ventricle,  normal  convergence  and  accommodation  are  accom- 
panied by  a  contracted  pupil. 
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This  phenomenon  is  known  as  the  associated  reaction  of 
the  pupil. 

Moreover,  when  light  stimulates  the  retina  of  one  eye  (the 
other  being  covered),  causing  a  contraction  of  the  pupil,  a 
similar  contraction  of  the  pupil  of  the  covered  eye  also  occurs. 
This  is  known  as  consensual  reaction,  and  is  due  to  the  fact 
that  the  stimulus  of  one  eye,  owing  to  the  decussation  of  the 
optic  nerve  fibres  in  the  chiasm,  passes  along  both  optic  tracts 
to  the  nuclear  centres  in  the  fourth  ventricle  and  back  again 
by  way  of  the  third  nerve  to  both  irides. 

The  Argyll-Robertson  pupil  is  one  which  does  not  react  to 
light,  whereas  convergence  and  accommodation  cause  reaction, 
and  is  due  to  a  change  in  the  fibres  of  the  optic  tract  which 
go  to  the  fourth  ventricle. 

Congenital  Abnormalities  of  the  Iris. 

The  posterior  epithelial  layer  and  the  cells  of  the  vascular 
layer,  or  stroma,  contain  the  pigment  which  determines  the 
color  of  the  iris.  When  there  is  no  pigment  in  the  posterior 
epithelial  layer  it  is  always  absent  in  the  stroma. 

This  condition  occurs  in  albinism.  The  iris  of  albinos  does 
not  sufficiently  exclude  an  excess  of  luminous  rays,  and  hence 
these  people  half  close  their  lids  in  bright  light.  The  vision 
is  poor,  and  nystagmus  frequently  complicates  the  trouble. 

Corectopia  is  the  condition  in  which  the  pupil  in  one  or 
both  eyes  is  more  or  less  eccentric.  Slight  alterations  of 
position  frecjuently  occur;  extreme  cases  are  rare,  and  there 
are  usually  complications  of  dislocated  lenses. 

Microcoria  is  a  small  pupil,  and  is  generally  displaced.  It 
may  be  due  to  adhesions  of  the  iris  to  the  lens  (posterior 
synechife)  occurring  in  conse(juence  of  a  foetal  iritis. 

Discoria  is  a  pupil  abnormal  in  shaj)e  without  a  coloboma 
of  the  iris.  It  may  be  due  to  posterior  synechise  or  persist- 
ence of  a  part  of  the  pupillary  membrane. 

Polycoria  is  that  condition  in  which  there  are  two  or  more 
openings  of  the  iris.  As  many  as  nine  openings  have  been 
observed. 

Irideremia,  or  aniridia,  is  the  term  applied  to  the  condition 
in  which  there  is  an  absence  of  the  iris.     It  may  be  partial 
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or  (•••niploto,  hut  is  a  hilalcral  ahiiorinality.  Aniridia  is  pos- 
sibly (liie  to  a  late  se|)aration  ot"  the  lens  and  cornea,  the 
entire  anterior  surface  ul'  the  lens  being  involved. 

On  ophtiialinoscopic  examination,  a  large  ilhuninated  area 
representing  the  size  of  the  lens  is  observed,  and  at  times 
the  fibres  of  the  zonula  can  also  be  seen.  By  partially  clos- 
ing the  lids  some  light  is  excluded,  and  this  is  the  method 
the  patient  uses  to  exclude  an  excess  of  light.  The  vision  is 
jtoor  and  nystagmus  is  often  present. 

Coloboma  of  tlie  iris  is  the  condition  in  which  a  part  of  the 
iris  is  deficient,  causing  an  abnormality  in  the  size  and  shape 
of  the  pupil.  As  the  iris  is  a  prolongation  of  the  ciliary 
body,  clefts  in  the  choroid  and  ciliary  body  interfere  with  the 
development  of  the  iris. 

A  coloboma  might  also  be  due  to  an  abnormal  adhesion 
between  the  lens  and  the  cornea  occurring  during  the  embry- 
onal stage,  the  defect  of  the  iris  representing  the  area  of 
adhesion.  An  uncomplicated  coloboma  of  the  iris  does  not 
materially  prejudice  vision  ;  when,  however,  a  coloboma  of 
the  choroid,  ciliary  body,  or  lens  is  present,  vision  is  more  or 
less  ini])aired. 

Iridodonesis  is  the  term  that  expresses  a  tremor  of  the  iris. 
In  buphthalmos,  or  in  eyes  with  an  ectopia  or  dislocation  of 
the  lens,  the  iris  has  not  its  normal  support  and  is  tremulous. 

The  pupillary  membrane,  which  begins  to  disappear  between 
the  seventh  and  eighth  months  of  foetal  life,  is  that  part  of 
the  anterior  fibrovascular  sheath  extending  across  the  pupil. 
Tlie  anterior  fibrovascular  sheath  consists  of  a  meshwork  of 
bloodvessels  coming  from  the  capsule  of  the  lens  :  the  periph- 
ery forms  the  anterior  layer  of  the  iris,  the  central  portion 
the  pupillary  membrane.  As  the  eye  develops  the  hyaloid 
artery  becomes  smaller,  and  as  the  nutrition  of  the  lens 
from  this  source  is  diminished  the  fibrovascular  sheath  dis- 
appears. 

When  for  any  reason  a  ])art  of  the  sheath  over  the  pupil 
does  not  disappear,  the  condition  known  as  persistent  pupillary 
membrane  results.  This  abnormality  is  one  of  the  most  fre- 
quent of  the  congenital  anomalies  of  the  eye.  It  can  be  dis- 
tinguished from  posterior  synechia  by  the  fact  that  the  pupil- 
lary membrane  arises  from  the  anterior  surface  of  the  iris. 
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Neoplasms. 


Cystic  tumors  of  the  iris  may  coutaiu  a  serous  liquid  or 
atheromatous  material.  They  are  very  rare,  and  develop 
usually  after  operations  whereby  epithelium  from  the  skin, 
conjunctiva,  or  cornea  is  carried  into  the  wound.  These  cysts 
grow  very  slowly,  and  at  the  beginning  may  be  removed  by 
performing  an  iridectomy  of  the  part  involved.  If  left  alone, 
they  may  obstruct  the  pupil,  displace  and  opacify  the  lens, 
cause  iritis  and  iridocyclitis,  and,  by  increase  of  intraocular 
tension  (secondary  glaucoma),  destroy  the  eye. 

Sarcomas  of  the  iris  may  be  either  pigmented  or  non-pig- 
raented.  They  gradually  fill  the  anterior  chamber  and  finally 
perforate  the  eyeball.  When  very  small,  the  excision  of  the 
involved  part  of  the  iris  may  be  sufficient,  but  enucleation  is 
the  safest  treatment. 

Tuberculosis  of  the  iris  is  a  rare  disease  affecting  tuberculous 
children.     The  tubercles  may  be  disseminated  or  solitary. 

Attention  to  the  general  health  and  measures  to  relieve  the 
iritis  constitute  the  treatment  in  favorable  cases.  In  bad  cases 
enucleation  is  indicated  to  remove  the  source  of  infection. 

Injuries  of  the  Iris. 

Effects :  Injuries  whereby  the  iris  is  torn  or  lacerated  are 
likely  to  produce  iritis.  When  infection  is  carried  into  the 
eye  through  a  wound  involving  the  ciliary  region  or  iris,  an 
iridocyclitm  is  the  result.  Simple  contusion  of  the  bulb  may 
cause  only  a  transient  hypercemia  of  the  iris ;  but  penetrating 
woimds  when  infected  may  cause  not  only  the  loss  of  sight  of 
the  injured  eye,  but  also  sympathetic  inflammation  of  the  other. 

The  prognosis  of  traumatic  iritis  depends  uj)on  the  site  of 
injury  (the  ciliary  region  being  the  most  dangerous),  the 
cleanliness  of  the  wound,  and  the  presence  or  not  of  foreign 
bodies  in  the  eye. 

In  such  conditions  as  are  likely  to  produce  sympathetic 
inflammation,  the  eye  should  be  enucleated. 

Iridoplegia  and  cycloplegia  are  terms  designating  respectively 
paralysis  of  the  sphincter  iridis  and  ciliary  muscle.  These 
conditions  may  occur  in  consequence  of  contusion  of  the  eye, 
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ami  iVoiii  this  cause  arc  j^oncrally  perinaiK'ut.  Hyphcemia 
(blood  in  the  anterior  chamber)  is  usually  observed  in  such 
cases. 

The  i  rent  incut  consists  in  rest  and  application  of  cold  at  the 
bci^inninij;,  and  later  instillation  of  eserine  if  not  contraindi- 
catcd  by  an  iritis. 


Fig.  16. 


Traumntip  irifloflialysis.    (.Tiiger.) 


Iridodialysis  (Fig.  16)  is  the  term  that  expresses  a  detach- 
ment of  the  iris  from  the  ciliary  body.  The  detachment 
varies  in  extent ;  it  n)ay  be  very  small  or  the  entire  iris  may 
be  torn  from  the  ciliary  attachment.  In  partial  detachment 
monocular  diplopia  may  occur  when  two  ])ictures  are  pro- 
jected upon  the  retina,  the  one  through  the  pupil,  the  other 
through  the  gap.  Total  detachment  of  the  iris  is  called  an 
aniridia  tranniatica  ;  loss  of  a  part  of  the  iris,  coloboma  trau- 
matica. In  all  cases  of  iridodialysis  hyphsemia  is  present, 
owing  to  rupture  of  the  vessels  of  the  iris. 

Treatment :  The  tendency  to  hemorrhage  indicates  the  use 
of  cold  and  observance  of  quiet.  If  iritis  develop,  atropine 
must  be  used. 

In  consequence  of  penetrating  injuries  of  the  eyeball  a 
cyst  in  the  iris-angle,  due  to  an  accumulation  of  aqueous  in  an 
inversion  of  the  pectinate  ligament  and  adjoining  endothelium, 
is  occasionally  observed. 

It  should  be  removed  before  it  occasions  cy clitic  irritation 
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or  increase  of  intraocular  tension.  A  cyst  may  also  occur  in 
the  parenchyma  of  the  iris  from  like  injury,  and  can  be  re- 
moved with  the  portion  of  the  iris  in  which  it  lays. 

Foreign  bodies  in  the  iris  are  rare,  but  chips  of  metal  or 
stone  have  been  known  to  l)ecome  encysted  and  remain  for 
years.  Foreign  bodies  should  be  removed  even  if  an  iri- 
dectomy be  necessary. 

Iritis. 

Definition  :  Iritis  is  an  inflammation  of  the  iris  characterized 
by  severe  neuralgic  pain  about  the  orbit,  photophobia,  lach- 
rymation,  engorgement  of  the  ciliary  vessels,  muddy  appear- 
ance of  the  iris,  sluggishness  of  the  pupil,  and  more  or  less 
disturl)ance  of  vision. 

Differential  diagnosis :  Iritis  is  frequently  mistaken  for  con- 
junctivitis ;  and  sometimes  an  acute  inflammatory  glaucoma 
is  thought  to  be  an  iritis.  Both  mistakes  are  serious,  and  the 
latter  may  be  disastrous. 

In  conjunctivitis,  however  slight,  there  is  more  or  less  mucous 
discharge,  which  glues  the  lids  together.  In  iritis,  however 
severe,  the  secretions  are  thin  and  the  lids  are  never  glued 
together.  The  use  of  atropine  soon  shows  the  existence  of 
an  iritis,  in  which  case  the  pupil  either  does  not  dilate  at  all 
or  yields  slowly  and  imperfectly.  When  jjosterior  synechice 
have  formed,  the  pupil  is  irregular  in  shape. 

In  iritis  the  pupil  is  usually  small ;  in  glaucoma,  large.  In 
glaucoma,  moreover,  the  tension  is  increased  ;  there  are  anes- 
thesia of  the  cornea  and  a  halo  around  lights.  The  use  of 
atropine  in  glaucoma  might  destroy  sight  in  a  few  days  by 
increasing^  the  intraocular  tension.  Hence  the  differential 
diagnosis  between  glaucoma  and  iritis  becomes  a  very  im- 
portant consideration  in  the  use  of  atropine. 

Etiology  :  Iritis  may  be  primary  or  secondary. 

Primary  iritis  is  sometimes  caused  by  constitutional  dis- 
eases, as  syphilis,  scrofula,  tuberculosis,  rheumatism,  gonor- 
rhoeal  rheumatism,  acute  infectious  diseases,  or  diabetes. 
Traumatism  and  sympathetic  inflammation  are  local  etio- 
logical factors.  An  idiopathic  iritis  of  which  the  cause 
cannot  be  determined  may  also  occur. 
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Secondarjf  iritis  frequently  complicates  corneal  diseases  and 
sclcritis;  it'tiiKiI  (U'tachiiR'nt  and  clioroiditis  lossoften  cause  it. 

TIk'  symptoms  ol"  iiilis  are  pain,  photophobia,  lacliiyniation, 
ciMijunctival  contjestion,  circunK'onu'al  or  ciliary  redness,  ini- 
pert'eot  action  ol"  the  pupil,  exudation  of  serous,  plastic,  or 
purulent  material  into  the  parenchyma  of  the  iris,  upon  its 
anterior  or  j>osterior  surface,  into  the  ])upillary  area  or  the 
a(|ncous,  and  inii)aircd  vision.  One  or  more  of  these  symp- 
toms may  be  ])rescnt,  so  that  the  diagnosis  is  usually  not 
ditlicult.  The  use  of  atropine  is  an  invaluable  diaynusiic 
afjent  in  some  cases :  the  slow  and  imperfect  response  of  the 
iris  to  the  mydriatic  influence  of  the  alkaloid  and  the  irregu- 
larity of  tlic  pu})il  are  })ath()gnomonic. 

An  iritis  may  occur  alone,  but  it  at  times  involves  the 
ciliari/  bodij,  producing  an  iridocyclitis;  in  which  case  there 
may  be  present,  besides  the  ordinary  sym])toms  of  an  iritis, 
adema  of  the  lids,  pain  on  pressure  over  the  ciliary  region, 
complete  posterior  synechia,  impairment  of  vision,  all  out  of 
proportion  to  the  condition  of  the  anterior  chamber,  or  change 
of  tension. 

The  prognosis  of  an  iridocyclitis  is  more  serious  than  that 
of  a  simple  iritis,  as  might  be  inferred  from  the  severity  of 
the  symptoms. 

The  consequences  of  an  iritis  or  iridocyclitis  which  imj^air 
the  usefulness  of  the  eye  are  exudates  and  synechicR. 

Posterior  synccJnce  when  small  occasion  little  or  no  damage 
to  sight,  but  when  circular  (seclusio  jmpillse)  the  drainage  of 
the  nutrient  liquid  supplied  by  the  ciliary  processes  from  the 
posterior  to  the  anterior  chamber  is  interfered  with,  and  the 
accumulation  of  the  liquid  in  the  posterior  chamber  causes  a 
bulging  and  finally  atrophic  iris;  and  by  increase  of  intra- 
ocular tension  a  secondary  glaucoma  results. 

When  the  pupillary  area  is  filled  with  exudate  the  sight  is 
materially  impaired.  When  an  exudate  imbeds  the  lens, 
from  faulty  nutrition,  a  cataract  results;  when  the  exudate 
displaces  the  vitreous,  shrinking  of  the  bulb  (phthisis  bulbi) 
follows,  and  sight  is  lost  from  detachment  of  the  retina. 

The  treatment  of  iritis  and  iridocyclitis  is  constitutional, 
local,  and  surgical,  according  to  the  cause  and  complications. 

The   appropriate   constitutional   treatment   should    be   in- 
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stituted  when  syphilis,  rheumatism,  malaria,  diabetes,  gout, 
anfemia,  scrofula,  tuberculosis,  or  gouorrhoea  seems  to  be  a 
causal  factor  of  the  iritis. 

Atropine  should  be  employed  in  all  cases,  unless  contra- 
indicated  by  increase  of  tension,  to  dilate  the  pupil  until 
the  inflammation  has  subsided.  The  atropine  paralyzes  the 
ciliary  muscle  and  by  dilating  the  pupil  prevents  the  forma- 
tion of  adhesions  to  the  lens  and  reduces  the  congestion  of 
the  iris  and  exudation.  Light  adhesions  to  the  lens  are  fre- 
quently disturbed  by  timely  use  of  atropine. 

Pain  and  inflammation  are  reduced  by  the  application  of 
heat,  either  moist  or  dry,  or  of  cold  over  the  eye.  The  feel- 
ings of  the  patient  are  of  importance  in  the  selection  of  heat 
or  cold,  but  heat  will  be  generally  found  the  more  acceptable. 
The  abstraction  of  blood  from  the  temples  by  leeches  (^three 
or  four  will  suffice)  or  by  the  artiflcial  leech  sometimes  gives 
immediate  relief;  but  this  should  only  be  practised  in  pleth- 
oric suVjijects. 

Narcotics  and  the  coal-tar  preparations  are  sometimes  indis- 
pensable in  affording  relief  from  pain. 

When  the  signs  of  sympathetic  iritis  are  slight,  enucleation 
of  the  injured  eye  may  save  the  other ;  but  when  the  symp- 
toms are  well  developed,  no  treatment  is  of  use. 

Paracentesis  and  iridectomy  are  the  surgical  procedures 
advocated  for  the  relief  of  persistent  increase  of  tension 
occurring  during  the  acute  stage  of  iritis  or  iridocyclitis. 
Paracentesis  should  first  be  tried,  and  if  unsuccessful,  an 
iridectomy  may  be  thought  of  when  the  iris  has  not  under- 
gone great  structural  changes. 

The  consequences  of  iritis  and  iridocyclitis  which  call  for 
treatment  are  small  posterior  synechije,  the  evidences  of  which 
are  notching  of  the  pupil ;  annular  or  circular  posterior  svn- 
echise  (exclusio  pupillre) ;  and  total  posterior  synechise,  m 
which  the  entire  posterior  chamber  is  filled  with  exudate. 
Small  localized  posterior  synechire  often  yield  to  atropine 
and  cocaine  in  combination.  Eserino,  followed  by  atro- 
pine, whereby  the  pupil  is  dilated  after  myosis  has  been 
produced,  is  a  successfid  method  in  the  smaller  syncchire,  but 
more  extensive  adhesions  resist  all  but  operative  treatment. 
An  annular  posterior  synechia  calls  for  operation  as  soon  as 
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tlio  cyi-  licconu's  (|iiiosoc'nt,  in  order  to  restore  the  communica- 
tion hotwci'ii  the  posterior  and  anterior  eliamlxM's.  In  a  simple 
case  the  iridectomy  shoidtl  be  made  in  the  nj)por  seji^ment  ; 
but  when  the  pn})il  is  occluded  the  lower  nasal  side  should 
be  selected  in  (trder  to  I'avor  vision.  A  total  posterior  syn- 
echia reipiires  an  iridectomy,  but  since  it  is  not  f::enerally 
possible  to  remove  a  piece  of  the  iris  sufficiently  larjje,  extrac- 
tion of  the  lens  will  often  be  necessary.  An  iridectomy  may 
be  done  when  the  lens  is  shrunken  or  absent. 

Abnormalities  of  Movement  of  the  Iris. 

These  include  mydriasis,  myosis,  anisocoria,  iridodonesis,  and 
hi  J  )j  Ills. 

Mydriasis,  or  dilatation  of  the  pupil,  may  be  spasmodic  or 
paralytic.  When  spasmodic  it  may  be  a  symptom  of  cerebral 
or  sjnnal  disease,  or  due  to  irritation  direct  or  reflex  of  the 
cervical  sympathetic. 

Paralytic  mydriasis  is  much  more  common,  and  is  due  to  pare- 
sis or  j)aralysis  of  the  motor  oculi;  cerebral  diseases  affecting 
the  nucleus  of  the  third  nerve  ;  use  of  mydriatics,  as  atropine, 
iiomatropine,  daturine,  and  scopolamine;  poisoning  by  pto- 
maines or  the  products  of  the  diphtheria  bacillus;  syphilis; 
pressure  on  the  ciliary  nerves  from  increase  of  intraocular 
tension  ;  and  injury  producing  iridoplegia. 

The  jjrof/iiosis  and  treatmeid  depend  upon  the  cause.  ^lyd- 
riasis  from  injury,  cerebral  diseases,  and  glaucoma  is  often  per- 
manent. 

Myosis,  like  mydriasis,  may  be  spasmodic  or  paralytic. 
^^  hen  sj)asmodic,  the  myosis  is  due  to  agents  like  eserine  and 
pilocar])ine ;  when  paralytic,  to  paralysis  of  the  cervical 
sympathetic  and  to  spinal  disease,  as  tabes. 

Anisocoria  is  a  term  which  designates  a  difference  in  the 
size  of  the  pupils.  In  young  nervous  individuals,  mydriasis, 
seldom  complete,  may  occur,  but  the  condition  is  temporary, 
although  subject  to  relapses.  Syphilis  is  the  more  common 
cause  of  unilateral  mydriasis,  and  yields  to  treatment. 

(i/r/oplcgia,  or  paralysis  of  the  accomodation,  sometimes 
complicates  the  condition. 

Iridodonesis,  or  pathological  trembling  of  the  iris,  occurs 
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when  the  iris,  because  of  the  absence  of  the  lens,  has  not  the 
proper  support. 

Hippus  is  a  condition  in  which  the  size  of  the  pupil  is  sub- 
ject to  ra])id  variations  because  of  clonic  or  intermittent 
spasm  of  the  iris.  It  occurs  in  various  nervous  diseases, 
both  organic  and  functional. 

THE  CILIARY  BODY. 

Anatomy. 

The  ciliary  body  connects  the  choroid  and  the  iris,  forming 
the  middle  zone  of  the  uveal  tract  (Fig,  17). 

It  consists  of  the  ciliary  muscle,  composed  of  unstriated 
muscle-fibres,  connective  tissue,  bloodvessels,  and  nerves;  and 
the  ciliary  processes,  which  are  similar  in  structure  to  the 
choroid,  with  the  exception  that  the  arteries  empty  directly 
into  the  veins  without  the  intervention  of  capillaries. 

The  inner  surface  of  the  ciliary  body  is  a  continuation  of 
the  pigment-layer  of  the  retina,  and  is  known  as  the  pars 
ciliaris  retinae. 

Anteroposteriorly  the  ciliary  body  is  about  one-quarter  of 
an  inch  in  width,  and  a  vertical  section  of  the  bulb  shows  that 
it  is  triangular  in  shape,  the  base  being  directed  forward  and 
the  apex  merging  into  the  choroid. 

The  ciliary  muscle  consists  of  longitudinal,  radiating,  and 
circular  fibres,  arranged  in  this  order  from  without  inward. 
The  ciliary  processes  represent  the  choroid  and  the  pigment- 
layer  of  the  retina  :  the  former  is  external,  the  latter  internal. 
The  processes  anteriorly  are  thrown  into  from  seventy  to 
eighty  folds,  the  posterior  portion  is  perfectly  smooth. 

The  ciliary  nuscle  is  the  means  of  effecting  accommodation 
for  vision  at  different  distances.  When  the  eye  is  at  rest, 
implying  rest  of  the  ciliary  muscle,  the  lens  is  flattened  by 
the  tension  of  the  suspensory  ligament,  which  is  produced  by 
the  position  of  the  ciliary  body.  When  the  ciliary  muscle  is 
at  rest,  the  ciliary  body  is  at  a  greater  distance  from  the 
equator  of  the  lens  than  during  accommodation,  and  the  an- 
terior border  of  the  ciliary  body  during  rest  extends  fartiier 
backward.     The  position  of  the  ciliarj'  body  being  such  that 
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the  tiMisioii  (»f  tlio  siis|)t'n>(>ry   lijj^iimciit   is  increased   clnrin* 
rest  of  the  oiliarv  iimscle,  it  will   he  evident  that  the  lens  is 
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Meri.lioiial  section  of  the  eye  in  the  region  of  the  ciliary  muscle.    (Testut.) 

flattened  from  the  tension  of  tlie  snspensory  ligament  when 
the  eye  is  at  rest.  When  the  tension  is  removed  because  of 
the  change  of  position  of  the  ciliary  body,  which  is  nearer  the 
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leus  daring:  accommodation,  the  natural  elasticity  of  the  lens 
increases  its  convexity.  During  accommodation  the  entire 
iris  moves  forward  and  the  pupil  is  contracted. 

The  ciliary  proce.s.scs  supply  nutrition  to  the  lens  and  con- 
tiguous portion  of  the  vitreous,  and  replenish  largely  the  loss 
of  the  aqueous  humor. 

The  ciliary  muscle  is  supjilied  by  fibres  from  the  third 
nerve,  which  also  supplies  the  sphincter  pupilla?  and  internal 
recti  muscles.  The  intimate  connection  of  these  fibres  ex- 
plains the  convergence  of  the  eyeball  and  contraction  of  the 
}>upil  which  are  associated  with  accommodation. 

Anomalies  and  Neoplasms. 

Coloboma  of  the  ciliary  body  is  due  to  a  persistence  of  the 
cleft,  and  is  often  associated  with  a  coloboma  of  the  iris, 
choroid,  or  lens.  Inasmuch  as  the  iris  grows  from  the  ante- 
rior border  of  the  ciliary  body,  a  coloboma  of  the  ciliary  body 
is  the  cause  of  the  coexisting  coloboma  of  the  iris. 

Neoplasms :  Xew  growths,  excluding  tubercle  and  gum- 
ma ta,  are  very  rare.  When  present,  enucleation  is  the  treat- 
ment. 

Injuries. 

Wounds  of  all  kinds  may  involve  the  ciliary  region,  and, 
because  of  the  danger  to  the  uninjured  eye  from  sympathetic 
inflammation,  are  of  the  greatest  importance. 

Injuries  of  the  choroid  or  iris  from  a  foreign  body  are  very 
serious  from  the  possibility  of  causing  sympathetic  trouble. 
But  if  the  ciliary  region  be  involved  the  danger  is  the  greatest. 
The  nearer  the  wound  is  to  the  ciliary  region  the  greater 
becomes  the  danger. 

A  sympnihetic  inffammation  is  usually  the  result  of  trauma 
affecting  the  iris,  ciliary  body,  or  choroid,  whereby,  after  a 
variable  time  (from  a  few  weeks  to  many  years),  a  plastic  or 
serous  uveitis  occurs  in  the  other  eye. 

The  most  ])opular  theory  explaining  the  production  of 
sympathetic  inflammation  is  the  one  which  teaches  that  in- 
fection is  conveyed  to  the  other  eye  along  the  optic  nerve  and 
its  sheaths. 
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^^'ll^^  an  injured  eye  s(»nu'  time  alter  receipt  of  the  injury 
becomes  jiainful  and  the  other  presents  signs  of  irritation,  such 
as  photophobia,  hiehryniation,  congestion,  or  tenderness, 
sympathetic  inHammation  shotdd  he  thought  of.  Usually  it 
will  be  noticed  that  the  accommodation  of  the  iniinjured  eye 
is  crijipled.  Tlie  ciliary  body  is  involved  at  first,  then  the 
iris,  and   finally  the  choroid. 

The  treatment  of  symj)atlietic  inilammation  is  most  satis- 
factory when  prophylactic.  An  injury  in  the  ciliary  region, 
the  eye  being  sightless,  is  best  treated  by  an  enucleation.  When 
a  panophthalmitis  occurs  in  consequence  of  traumatism,  the 
danger  of  svmpathetie  inflammation  is  not  great. 

M  hen  sympathetic  inflammation  has  fairly  developed,  treat- 
ment is  useless.  If  any  vision  remains  in  the  injured  eye  after 
marked  signs  of  sympathetic  ophthalmitis  it  should  not  be 
enucleated,  since  the  sight  of  the  injured  eye  is  then  apt  to  be 
all  the  patient  will  possess.  If  some  time  after  injury  to  an 
eye  a  patient  presents  himself  with  tenderness  and  ])ainfulncss 
of  that  eye,  it  is  well  to  suggest  an  enucleation  as  the  only 
treatment. 

In  consequence  of  injury,  cycloplegia  or  paralysis  of  the 
ciliary  muscle  often  accom])anies  iridoplegia.  Cycloplegia 
from  traumatism  is  usually  permanent. 

Diseases  of  the  Ciliary  Body. 

An  inflammation  of  the  ciliary  body — cycllfis — seldom  occurs 
alone,  the  iris  being  almost  invariably  affected.  An  iritis 
may  occur  Avithout  involving  the  ciliary  body,  but  sometimes 
the  ciliary  body  becomes  secondarily  affected.  An  iridocyclitis 
is  an  inflammation  of  both  the  iris  and  ciliary  body. 

A  simple  cyclitis  presents  many  symptoms  of  an  iritis — 
pain,  photophobia,  lachrymation,  ciliary  redness,  change  of 
color  of  the  iris,  impairment  of  sight,  and  evidences  of  exu- 
date ;  but  besides  these,  a  hypopyon,  Avhich  rapidly  appears 
and  disappears,  a  deposition  of  particles  upon  the  posterior  sur- 
face of  the  cornea  (constituting  keratitis  punctata),  tenderness 
over  the  ciliary  region,  and  increase  of  intraocular  tension 
occin-.  When  the  cyclitis  is  due  to  sympathetic  inflammation, 
a  whitening  of  the  eyebrows  is  sometimes  observed.  A  simple 
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Vessels   and    Nerves   of  the   Choroid   and   Iris,  seen 

from  above.    The  Sclerotic  and  Cornea  have 

been  largely  removed.     (Testut.) 
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oyclitis  is  usually  a  cln'onic  trouble,  and  is  subject  to  frequent 
exacerbations. 

The  causes  of  cyclitis  are  the  same  as  those  of  iritis,  and 
the  treatment  is  likewise  the  same. 

THE  CHOROID. 

Anatomy. 

The  choroid,  ciliary  body,  and  iris  form  the  middle  coat  of 
the  eye,  and  are  known  as  the  uveal  tract. 

Tlie  choroid,  forming  the  posterior  seven-tenths  of  the  mid- 
dle tunic,  extends  from  the  entrance  of  the  optic  nerve  to  the 
era  serrata,  where  the  ciliary  body  begins.  It  is  loosely 
attached  to  the  sclera,  except  at  the  margin  of  tlie  disk,  where 
there  is  a  ring  of  connective-tissue  fibres.  The  choroid  is 
from  ji^  to  jig-  of  an  inch  in  thickness  and  consists  largely 
of  bloodvessels  (Plate  IV.). 

Tlie  lamina  fusca,  tunica  vasculosa,  membrana  chorio- 
capillaris,  and  membrana  limitans  are  the  four  layers  of  the 
choroid. 

The  lamina  fusca,  or  suprachoroidea,  consists  of  loose  cellular 
connective-tissue  fibres,  among  wliich  are  imbedded  many  pig- 
ment-cells, lymph-corpuscles,  and  elastic  fibres.  This  layer 
loosely  connects  the  choroid  and  the  sclera,  between  which  is 
the  perichoroidal  lymph-space,  which  communicates  with  the 
lym])h-space  in  Tenon's  capsule. 

The  tunica  vasculosa  contains  the  ramifications  of  the  long 
and  short  posterior  ciliary  arteries,  which  are  internal  to  the 
veins.  These  arteries  empty  into  the  choriocapillary  layer, 
and  the  blood  from  this  layer  and  much  from  the  ciliary  body 
and  iris  leave  the  eye  by  the  I'orticose  veins,  of  which  there  are 
from  four  to  six.  The  smaller  veins  empty  into  larger  ones, 
which  finally  form  a  single  large  vein,  or  vena  rorticosa, 
which  is  the  summit  or  vortex  of  each  group  or  set  of  veins. 

The  membrana  choriocapillaris  contains  the  capillary  system 
formed  l)y  the  long  and  short  posterior  ciliary  arteries. 

The  membrana  limitans,  or  lamina  rifrea,  is  very  thin,  and 
is  firmly  attached  to  the  membrana  capillaris.  The  ])igment- 
layer  of  the  retina  covers  the  inner  surface  of  this  layer. 
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The  choroid  and  ciliary  processes  furnish  nutritive  lymph  to 
the  lens,  anterior  part  of  tlie  vitreous,  and  external  layers  of 
the  retina. 

Congenita]  Anomalies  of  the  Choroid. 

Albinism:  In  cases  of  complete  albinism,  tiie  choroidal  and 
retinal  pigment  is  wantinjr,  and  the  oiioroidal  vessels  can  be 
easily  seen  upon  a  light  background  with  the  ophthalmoscope. 
The  pupil  ])resents  a  ])iidvish  reflex.  The  visual  acuity  is 
always  diminished,  and  the  eyeballs  make  rapid  oscillations,  a 
condition  known  as  nystagmus.  jMyopia  and  strabismus  often 
eom])lic:it(.'  all)inism. 

Coloboma :  Absence  of  the  clutroid  usually  occurs  in  the 
choroidal  fissure,  but  may  occur  in  the  area  of  the  macula. 
^^'ith  the  ophthalmoscope,  an  oval  whitish  area  is  seen  extend- 
ing from  the  lower  margin  of  the  disk  toward  the  ciliary  body, 
the  long  diameter  being  that  of  the  anteroposterior  axis  of 
the  globe.  Because  of  the  absence  of  the  pigment  and  the 
choroidal  vessels  the  white  sclera  is  seen,  representing  the  size 
of  the  defect.  When  the  retina  is  perfect,  its  vessels  are  seen 
to  cross  the  area  of  defect ;  when  absent  the  vision  is  all  the 
worse. 

Coloboma  in  the  choroidal  fissure  is  often  accompanied  by 
similar  defects  of  the  ciliary  body  and  iris,  as  well  as  other 
anomalies  of  develoj)ment.  A  small  crescentic  defect  of 
choroid  at  the  inferior  margin  of  the  disk  simulates  the 
myopic  crescent  in  appearance,  but  not  in  location.  This  is 
known  as  the  coloboma  of  Fuchs. 

A  coloboma  of  the  choroid  about  the  disk  may  or  may  not 
be  associated  Avith  a  colol)oma  of  the  nerve-sheath. 

Colobomas  are  often  hereditary,  and  occur  in  individuals 
having  other  congenital  malformations. 

The  size  and  position  of  the  coloboma  and  the  condition  of 
the  eye  determine  the  impairment  of  vision. 

Treatment  is  useless. 

Neoplasms. 

Sarcoma,  usually  a  melanosarcoma,  is  a  very  rare  growth 
of  the  choroid,  occurring  most  frequently  between  the  ages  of 
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forty  and  sixty.  Since  glioma  of  the  retina  occurs  exclusively 
in  children,  the  patient's  age  is  a  diagnostic  point  of  value,  in- 
asmuch as  both  neoplasms  run  a  similar  course. 

Symptoms:  The  first  stage  of  the  growth  can  be  diagnosed 
only  with  the  ophthalmoscope,  more  or  less  detachment  of 
the  retina  and  corresponding  disturbance  of  vision  being 
present. 

The  second  stage  is  that  in  which  a  secondary  glaucoma  or, 
more  rarely,  an  iridocyclitis  results. 

The  third  stage  is  characterized  by  perforation  of  the  bulb, 
and  the  fourth  by  the  occurrence  of  metastatic  nodules  in 
other  organs. 

The  prognosis  is  bad  as  regards  life,  for  most  patients  suc- 
cumb unless  the  malignant  neoplasm  be  removed  at  the  begin- 
ning. 

Treatment :  At  times  enucleation  does  not  suffice,  and  an 
exenteration  of  the  orbit,  including  the  periosteum,  is 
necessary. 

Injuries. 

Contusion  may  produce  a  rupture  of  the  choroid,  which  is 
either  a  simple  condition  or  a  com])lication  of  other  injuries 
from  the  same  cause.  Immediately  after  the  injury  the  diag- 
nosis mav  be  difficult  owino;  to  the  hemorrhage. 

The  rupture  usually  appears  like  a  rent  or  streak,  which 
is  sometimes  forked  and  is  often  concentric  with  the  optic 
pupilla.  Unless  the  rupture  has  involved  the  retina,  the 
retinal  vessels  will  be  seen  to  pass  over  the  rent.  The  loca- 
tion of  the  rupture  determines  the  danger  to  vision,  the  mac- 
ular region  ix-ing  the  worst. 

Treatment  consists  in  rest,  atropine,  and  antiphlogistic 
measures,  as  use  of  cold  cloths  and  local  bloodletting. 

Detachment  of  the  choroid  sometimes  occurs,  but  is  not 
recognized,  owing  to  the  opacity  of  the  media,  until  the  eye 
has  been  enucleated.  When  the  choroid  is  injured,  in  conse- 
quence of  a  penetrating  wound,  the  condition  is  very  bad, 
particularly  when  infection  has  taken  place. 

Foreign  bodies  which  injure  the  choroid  in  their  course 
should  be  removed  on  general  principles. 
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Syphilitic  choroiditis.    (Jager.) 


Injuries  producing  a  suppurative  choroiditis  lead  to  panopl 
tlialniitis  and  plithisis  bulbi,  with  lo.ss  of  .sight  and  shape  o 
the  eye. 

CHOROIDITIS. 


The  clioroid  is  subject  to  three  kinds  of  inflammations: 
tul)ercular ;  an  exudative  or  phistic;  and  a  suppurative. 

Tuberculosis  of  the  choroid.  The  nodule  may  be  solitary; 
or  multiple  and  disseminated. 

When  so/iffirj/,  a  very  rare  condition,  the  course  of  the 
disease  is  that  of  a  neoj)lasm,  and  most  often  occurs  in  youth. 
The  eye  is  invariably  lost,  but  the  ])atient's  life  may  be  saved 
by  an  enucleation  if  the  eye  is  the  single  and  primary  seat  of 
the  affection. 

Disseminated  tubercular  nodules,  usually  less  than  ten  in 
number,  are  a  manifestation  of  miliary  tubercidosls,  and  when 
seen  with  the  ophthalmoscope  assist  in  diagnosis  of  the  .same. 
Tlie   nodidcs   can   be  differentiated  from  other   inflammatory 
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choroidal     clianges   (choroiditis  disseminata)   by   their    rapid 
growth  and  absence  of  pigment. 

Exudative  Choroiditis. 

Pathology:  It  is  manifested  by  the  formation  of  an  exudate 
at  the  site  of  inHammation.  Absorption  of  the  exudate  leads 
to  atroj)hy  of  the  choroid  and  development  of  pigment,  which 
more  often  accumulates  at  the  margins  of  the  diseased  spots. 
In  some  cases  the  choroid  alone  is  diseased,  but  frequently  the 
retina  is  more  or  less  involved,  in  which  case  the  condition 
is  called  a  choroidoretinitis. 

An  exudative  choroiditis  does  not,  as  a  rule,  involve  the 
iris  and  ciliary  body  as  does  the  suppurative  form,  and  the 
media  remain  transparent,  so  that  the  diagnosis  with  the  oph- 
thalmoscope is  an  easy  matter.  An  exudative  choroiditis 
may  affect  one  or  both  eyes,  and  the  cause  is  often  syphilis, 
either  hereditary  or  acquired;  scrofula,  anaemia,  and  diseases 
which  lower  the  vitality. 

According;  to  the  location  and  arrangement  of  the  lesions, 
the  implication  of  the  retina,  or  the  cause,  exudative  cho- 
roiditis is  classified  as  follows  :  choroiditis  or  c/ioroidorcfinitis 
disseminata ;  choroiditis  areolaris;  choroiditis  centralis; 
choroidoretinitis  specijica,  and  staphyloma  posticum,  or  posterior 
sclerochoroiditis. 

Choroiditis  disseminata  is  characterized  by  a  number  of 
sj)ots  which  are  scattered  about  the  fundus,  the  ])apilla  repre- 
senting the  centre.  The  atrophy  of  tiie  choroid  permits  the 
view  of  the  sclera,  so  that  the  spots  are  yellow  or  white  accord- 
ing to  the  degree  of  atrophy.  The  disease  usually  begins 
at  the  peri|)hery  and  extends  toward  the  papilla.  Sonietimes 
the  lesions  are  confined  to  the  periphery,  the  paj)illa  and  cir- 
cumpapillary  portion  of  the  clioroid  showing  evidences  of 
atrophy.  These  cases  usually  develop  in  syphilitic  subjects. 
In  some  old  cases  of  disseminated  choroiditis  the  retina 
becomes  involved,  so  tiiat  the  deposition  of  pigment  may 
cover  the  retinal  vessels,  which,  because  of  a  diminution  in 
size,  indicates  an  atrophy  of  the  retina.  The  papilla  is  often 
blurred,  the  margins  being  indistinct  and  the  cuj)ping  not 
demonstrable.     Such  cases  receive  the  name  choroidoretinitis. 
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Choroiditis  areolaris  presents  lor  exaiiiiiiatioii  lesions  of 
wliicli  the  iiiaeiilar  region  forms  the  centre.  The  lesions 
form  about  the  niaeula  in  siieh  a  way  that  the  recent  spots 
are  the  more  distant. 

Choroiditis  centralis  has  a  lesion  which  covers  the  macu- 
lar reijion,  j)ro(liicin<z;  a  central  scotoma  or  blind  spot. 
High  degrees  c>f  myopia,  syphilis,  and  contusions  may  pro- 
duce it. 

Choroidoretinitis  specifica  is  due  to  syphilis  (Fig.  18),  and 
involves  the  retina  and  choroid,  as  the  name  imj)lies.  The 
vitreous  and  retina  become  less  transparent,  ami  in  the  vitreous 
small  dust-liUc  jiarticles  develop.  A  papilloretinitis,  charac- 
terized by  a  haziness  of  the  papilla  and  circumpaj)illarv  por- 
tion of  the  retina,  is  usuallv  present.  Atro])hv  of  the  retina 
with  its  vessels  notably  diminished  in  size  and  a  deposition  of 
pigment  are  tlie  results  of  this  disease. 

A  posterior  staphyloma  is  that  condition  of  the  choroid  char- 
acterized by  an  atrophy  ailjacent  to  the  disk  associated  with  a 
bulging  of  the  sclerotic,  which  is  greatest  at  the  temporal 
border  of  the  disk.  This  condition  is  the  cause  of  malignant 
form-  of  ni\  (ipia  and  often  complicates  myopia  of  high  degree. 

The  treatment  of  all  forms  of  exudative  choroiditis  depends 
upon  the  cause.  Syphilis  and  the  various  dy.scrasias  demand 
their  particular  treatment.  To  facilitate  absorption  of  the  ex- 
udates, the  iodides  and  diaphoretics  (as  pilocar|)ine  and  the 
salicylates)  are  indicated.  Absolute  rest  of  the  eye  and  a 
darkened  room  are  necessary  for  some  cases. 

Suppurative  Choroiditis. 

Etiology:  This  disease  is  «liie  to  infection,  the  source  being 
either  within  the  patient — enilogenous — producing  the  disease 
by  metastasis  ;  or  from  without — exogenons.  Phlegmonous 
inflammation  of  the  orbit,  meningitis,  and  pyjemia  are  the 
more  common  sources  of  endogenous  infection.  Traumatism 
and  spontaneous  perforations  of  the  cornea  in  consequence  of 
ulcers  or  abscesses  may  produce  infection  from  without. 

Symptoms :  This  disease  is  associated  with  secondary  inflam- 
mation of  the  ciliary  body  and  iris,  and  the  symjitoms  are,  there- 
fore, intense.    The  lids  are  swollen,  the  conjunctiva  is  congested 
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and  cedematous,  the  cornea  dull,  the  aqueous  is  no  longer  trans- 
parent, and  a  small  amount  of  pus  settles  at  the  bottom  of  the 
anterior  chamber — hypopyon.  The  iridocyclitis  produces  great 
pain  and  tenderness.  The  choroidal  exudate  which  occurs  be- 
tween the  choroid  and  retina  extends  into  the  cavity  of  the 
vitreous.  The  intraocular  pressure  is  increased  because  of  the 
exudate  and  possible  interference  with  drainage,  due  to  a  seclu- 
sio  pupillie  in  the  first  stages.  In  less  severe  cases  the  globe 
begins  to  shrink,  absorption  taking  place :  Atrophy;  in  severer 
cases  the  globe  becomes  an  abscess — panophthalmitis,  and  the 
pus  finally  finds  an  exit  through  the  sclera,  leading  to  a  condi- 
tion known  as  phthisis  bulbi. 

Diagnosis : 

Phthisis  bulbi.  Atrophia  bulbi. 

Follows  panophthalmitis,  and  Follows  iridocyclitis,  iridocho- 
the  eyeball  is  diminished  in  size  roiditis  serosa,  or  suppurative  cho- 
frora  escape  of  some  of  the  con- '  roiditis  (not  severe).  The  eyeball 
tents  through  an  opening.  becomes  smaller  from  absorption 

of  exudate. 

The  contents  of  the  eye  are  more  |  The  contents  of  the  eye  are  not 
or  less  destroyed  or  lost,  the  cho-  necessarily  much  damaged,  and 
roid  in  particular.  Sympathetic  sympathetic  inflammation  is  pos- 
inflammation  is  not  so  likely  to  sible.  Enucleation  of  the  eye  is 
occur,  and  enucleation,  therefore,  i  frequently  called    for,  to   prevent 


is  not  often  necessary. 

Eyeball  is  considerably  reduced 
in  size  in  a  short  time. 

Artificial  eye  may  be  used. 


sympathetic  inflammation  and  re- 
lieve pain. 

Eyeball  gradually  diminishes  in 
size. 

Artificial  eye  contraindicated. 


When  an  exudate,  the  result  of  choroiditis,  can  be  seen  be- 
hind the  lens  in  children  under  two  years  of  age,  the  condition 
is  named  pseudoglioma,  from  the  possibility  of  mistaking  it 
for  a  glioma. 

The  treatment  of  suppurative  choroiditis  is  palliative.  To 
relieve  the  pain,  heat  and  anodynes  are  useful.  An  enuclea- 
tion, if  performed  in  the  early  stages,  is  not  dangerous,  and 
much  suffering  is  forestalled.  An  incision  may  be  made 
through  the  sclera  and  evacuation  of  the  pus  thus  hastened. 
In  the  later  stages  an  enucleation  is  dangerous,  since  a  sup- 
purative meningitis  may  result. 
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GLAUCOMA. 

Definition:  Glancomd  is  ;i  dist'itsi'  of  tlie  eyeball,  character- 
izeil  l>v  ail  increase  of"  tension. 

Varieties  :  As  regards  its  duration,  it  may  be  dcrde,  sub- 
acid e,  ov  cln-oiiic  ;  and  it  is  either  priinary,  when  there  has 
been  no  antecedent  causal  disease ;  or  secondary,  when  the 
increase  of  tension  is  due  to  some  previous  ocular  affection. 

Primary  glaucoma  may  occur  with  or  without  inflammatory 
manifestations,  and  is  accordingly  called  either  inffdmnuttory 
or  siiiip/c.  JIi/<lr()j)lif}i(i/iii()s  is  a  disease  of  childhood,  charac- 
terized by  an  extraordinary  size  of  the  eyeball  and  an  increase 
of  tension  which  is  not  accompanied  by  inflammatory  reac- 
tion :  it  is  therefore  a  form  of  simple  glaucoma. 

Normal  tension  of  the  eyeball  is  expressed  by  the  letter  T ; 
iiicn'dsed  toi.sion  (hypcrtony),  according  to  the  degree,  by 
T  -(  1,  T  +  2,  or  T  +  3 ;  reduced  tension  (hypotony),  accord- 
ing to  the  degree,  by  T  -  1,  T  -  2  or  T  -  3.  T  ^-  1  ?  signifies 
doubtful  increase  of  tension,  and  T  —  1  ?  doubtful  reduction 
of  tension.  To  determine  the  tension,  palpation  with  the  two 
index-fingers,  the  hands  resting  on  the  patient's  face,  is  a  ready 
method. 

Primary  Glaucoma. 

Primary  glaucoma  has  a  doubtful  etiology,  but  several  con- 
ditions are  observed  in  eyes  blinded  by  glaucoma  which  ex- 
plain the  increase  of  tension. 

In  order  to  interpret  these  conditions,  the  drainage  of  the 
aqueous  chamber  must  be  understood.  The  nutrient  fluid 
secreted  by  the  ciliary  body  to  nourish  the  vitreous  and  the 
lens  and  replenish  the  aqueous  chamber  passes  through  the 
pupil  into  the  anterior  chamber  and  escapes  from  the  eye  by 
filtration  through  the  pectinate  ligament  into  Schlemm's  canal 
and  the  venous  system.  The  angle  formed  by  the  iris,  the 
pectinate  ligament,  and  the  posterior  wall  of  Schlemm's  canal 
is  known  as  the  fi  If  rat  ion-angle ;  and  it  is  evident  that  any 
condition  which  interferes  with  or  obliterates  this  angle  Avill 
prevent  the  drainage  of  the  eye,  whereby  an  accumulation  of 
the  aqueous  will  occur,  and  an  increase  of  intraocular  tension 
is  the  inevitable  consequence. 
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In  cases  of  primarv  glaucoma  the  filtration-angle  is  either 
closed  or  considerably  compressed,  and  the  iris  is  either  ad- 
herent to  the  cornea  and  pectinate  ligament  or  pressed  against 
them.  In  recent  cases  the  ciliary  processes  and  the  ciliary 
muscle  are  drawn  forward,  but  later  they  are  atrophied  and 
retracted. 

The  obliteration  of  the  filtration-angle  is  due  primarily  to 
pressure  of  the  ciliary  processes  against  the  iris,  and  the  ex- 
planation of  increased  tension  is  the  retention  of  the  intra- 
ocular fluid. 

Acute  primary  inflammatory  glaucoma  is  bilateral,  one  eye 
and  then  the  other  being  aifected,  and  occurs  almost  exclu- 
sively in  individuals  past  forty  years  of  age. 

Etiology  :  The  eyes  are  frequently  hypermetropic  ;  sex  does 
not  predispose ;  heredity  is  often  demonstrable ;  the  Jewish 
race  is  predisposed  ;  mental  emotions  are  sometimes  causal ; 
sleeplessness,  great  and  prolonged  pain,  starvation,  respiration 
of  foul  air,  excessive  mental  application,  vomiting,  and  febrile 
diseases  may  lead  to  a  depressed  state  of  the  body  which 
favors  glancoma  ;  myotics  abort  light  cases  and  relieve  severe 
ones,  but  do  not  prevent  relapses ;  iridectomy  restores  normal 
tension  and  a  sclerotomy  is  a  palliative  measure  ;  an  eye  enucle- 
ated because  of  inflammatory  glaucoma  remains  hard  after 
enucleation  ;  and  the  examination  of  an  eye  between  the 
attacks  of  light  glaucoma  shows  no  pathological  changes.  The 
above  facts  re})resent  what  is  positively  known  about  acute 
inflammatory  glaucoma. 

Symptoms:  xVcute  primary  glnucoma  is  sometimes  preceded 
by  premonitory  symptoms,  as  dimness  and  rainboAv  vision; 
but  the  onset  may  be  sudden  and  violent  in  the  fulminating 
form.  After  some  exciting  cause,  the  eye  becomes  ])ainful 
and  a  neuralgic  pain  radiates  from  the  affected  eye  over  the 
temple  and  side  of  the  head.  The  lids  are  swollen  and  the 
conjunctiva  is  congested.  The  cornea  becomes  "  steamy  "  irom 
fedema  of  its  tissues,  is  not  sensitive,  and  vision  is  much  im- 
paired. The  i)upil  is  usually  dilated  and  does  not  react,  and 
accommodation  is  diminished.  The  tension  of  the  eyeball 
will  be  found  more  or  less  increased,  and  the  anterior  chand)er 
becomes  more  shallow.  Ophthalmoscopic  examination,  when 
possil)le,  sliows  that  the  arteries  are  smaller  and  the  veins 
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ciiirorjxcd.  lleinorrliaw"^  in  the  retina  and  choroid  are  occa- 
sionally  observed.  A  change  of  refraction  of  some  dioptres 
is  also  observed  in  ghuicoma.  If  trcdtmcut  is  not  instituted, 
the  sight  is  lost. 

Subacute  primany  glaucoma  is  characterized  1)V  a  recurrence 
at  intervals  of  iniitcrt'cct  and  raini)o\v  vision  atth(;  beginning; 
but  later  the  iiu'ri'ascd  tension  is  permanent,  and  its  results, 
the  glaucomatous  cupping  of  the  disk  and  contraction  of  the 
visual  field  due  to  insufficient  nutrition  of  the  retina,  take 
pla(;e.  Blindness  is  the  result  unless  operative  interference 
conies  to  the  rescue,  when  some  vision  is  still  retained. 

Absolute  glaucoma  implies  that  the  eye  is  sightless,  the 
tension  is  excessive,  and  the  disk  excavated.  The  cornea 
is  transparent  but  insensitive,  the  iris  reduced  to  a  narrow 
band,  and  the  anterior  chamber  is  very  shallow.  Abso- 
lute glaucoma  leads  to  ectasias  of  the  sclera,  particularly  the 
equatorial  form,  opacity  of  the  lens,  and  a  haziness  of  the 
cornea.  These  manifestations  are  those  of  glaucomatous 
degeneration,  which  is  often  accompanied  by  pain.  The  final 
outcome  may  l)e  atrophy  of  the  bulb,  or  perforating  abscess 
of  the  cornea,  with  its  consequent  iridocyclitis  or  panoph- 
thalmitis with  phthisis  bulbi. 

Glaucoma  simplex  is  a  chronic  primary  affection,  the  only 
symptom  of  which  is  impairment  of  the  sight.  Increase  of 
intraocular  tension  is  not  present  at  all  times,  and  may  be  ab- 
sent altogether.  Chronic  primary  glaucoma,  as  it  is  also 
called,  develops  slowly  and  insidiously,  and  may  require  many 
years  to  destroy  the  sight.  Like  inHammatory  glaucoma,  it 
affects  both  eyes,  one  shortly  after  the  other.  Since  pain  and 
inflammation  are  not  present,  the  patient  may  not  be  aware 
of  the  disease  until  the  visual  field  becomes  considerably 
contracted,  the  central  vision  remaining  good  for  a  long  time. 
Tlie  eye  may  appear  normal  even  Avhen  blind,  or  an  inflam- 
matory glaucoma  may  supervene  with  its  results. 

Hydrophthalmos,  or  huphfJidfmos,  occurs  either  congenitally 
or  shortly  after  birth,  and  since  the  sclera  at  this  period  of 
existence  is  elastic,  an  increase  of  intraocular  tension  may  in- 
crease the  size  of  the  eyeball.  In  adults  the  lamina  cribrosa 
is  the  only  part  of  the  sclera  which  yields  to  pressure,  and 
this  accounts  for  the  presence  of  the  glaucomatous  excavation 
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or  cupping.  Hydrophthalmos  may  come  to  a  standstill,  in 
which  case  the  tension  becomes  normal  and  some  sight  is  re- 
tained ;  or  it  may  progress  until  the  eye  reaches  frightful 
dimensions  and  sight  is  lost.  Hydrophthalmos  is  usually  a 
bilateral  disease. 

The  treatment  of  primary  glaucoma  is  palliative  and  op- 
erative. Physostigmine  (better  known  as  eserine)  and 
pilocarpine,  because  of  the  myosis  they  produce,  increase  the 
permeability  of  the  filtration-angle  and  reduce  the  intra- 
ocular pressure.  Cocaine  dilates  the  pupil,  but  contracts  the 
ciliary  bloodvessels  and  diminishes  the  sensibility  of  the 
ciliary  nerves,  whereby  the  intraocular  pressure  is  reduced. 
Cocaine  in  combination  with  jjhysostigmine,  the  myotic  action 
of  which  should  dominate,  is  also  useful.  Atropine  must  be 
mentioned  to  be  condemned  in  the  treatment  of  primary 
glaucoma.  It  dilates  the  pupil,  increases  the  intraocular 
pressure,  and  may  not  only  precipitate  an  attack  of  glaucoma 
in  a  predisposed  individual,  but  even  destroy  the  sight  in  a 
short  time  when  used  during  the  disease.  However  valuable 
atropine  is  in  the  treatment  of  corneal  and  iritic  disease,  it  is 
dangerous  and  disastrous  in  ])rimary  glaucoma. 

Morphine,  rest,  warm  nourishment,  laxatives,  and  the  local 
use  of  cold  are  valuable  palliative  measures  in  certain  cases. 
The  myotics  are  useful  when  the  tension  of  the  eye  is  notably 
increased,  but  of  questionable  utility  in  chronic  glaucoma 
(simplex),  which  may  not  be  accompanied  by  increase  of 
tension. 

An  iridectomy,  sclerotomy,  and  enucleation  are  the  opera- 
tions suggested  for  the  reliefer  cure  of  primary  glaucoma. 

An  iridectomy  in  order  to  be  potent  should  be  made  in 
such  a  way  that  a  large  segment  of  iris  is  removed  as  near  as 
possible  to  the  ciliary  attachment.  The  effect  of  a  properly 
])erformed  iridectomy  upon  the  course  of  an  acute  inflamma- 
tory glaucoma  is  all  the  better  for  vision  the  sooner  it  is 
performed.  An  iridectomy  is  beset  with  some  difficulty 
during  this  condition,  owing  to  haziness  of  the  cornea  and 
shallowness  of  the  anterior  chamber,  but  its  effect  is  some- 
times curative.  In  chronic  inflamniatory  glaucoma  the  result 
of  the  iridectomy  will  depend  upon  the  duration  of  the  cup- 
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piiijr  mul  atropliy  of  tlic  <)])tic  nerve.  Simple  glaucoma  is 
not  so  miicli  iK'ncHtod  hy  an  iridfctoniy,  the  most  that  can  l)e 
expected  heing  a  I'l-tcntion  of  vision  ecjiial  or  nearly  eqnal  to 
that  at  the  time  of  operation.  Some  cases  actually  do  worse, 
and  the  eye  is  blinded  after  the  iridectomy  :  these  are  the 
malignant  ones. 

A  sderoto))!!/,  whereby  an  opening  is  made  through  the 
sclera  into  the  anterior  chamber,  may  be  performed  in  place 
of  the  iridectomy,  but  is  not  so  reliable. 

An  atuc/cdtion  is  indicated  in  absolute  glaucoma  when,  on 
account  of  atrophy  of  the  iris,  an  iridectomy  cannot  be  per- 
formed or  would  be  useless  to  relieve  the  j)ain. 

Jli/(h-(ij>litli(i/iitof<  is  subject  to  the  same  treatment  as  the 
other  jirimary  forms  of  glaucoma  ;  but  an  iridectomy  may  be 
serious  from  the  escape  of  the  vitreous  through  the  suspensory 
ligament,  which  is  apt  to  tear  when  the  anterior  chamber  is 
emptied. 

Secondary  Glaucoma. 

Definition  :  The  increase  of  tension  is  due  to  some  ocular 
disease  which  causes  retention  of  the  intraocular  fluid. 

Etiology:  An  annular  posterior  synechia,  by  preventing 
communication  between  the  posterior  and  anterior  chambers, 
pushes  the  iris  forward  and  the  filtration-angle  is  no  longer 
permeable.  Corneal  wounds  or  ulcers  when  associated  with 
anterior  synechia  interfere  with  the  filtration-angle  accord- 
ing to  the  amount  of  iris  adherent  to  the  cornea.  When 
the  cornea  is  perforated,  establishing  a  fistula,  the  intraocular 
pressure  is  not  increased  so  long  as  the  aqueous  can  leak  out 
of  the  corneal  opening  ;  but  closure  of  a  fistula  of  long  dura- 
tion may  cause  increased  tension.  A  serous  cyclitis,  from  the 
altered  character  of  the  secretion,  may  cause  an  accumulation 
of  morbid  fluid  which  is  too  thirk  to  filter  through  the  pecti- 
nate ligament  in  the  anterior  chamber,  the  result  of  which  is 
a  deepening  of  the  anterior  chamber  and  widening  of  the  fil- 
tration-angle. After  cataract  operations  secondary  glaucoma 
may  develop  at  a  variable  period  of  time.  The  filtration- 
angle  is  always  found  to  be  abnormal.  A  dislocated  lens 
may  produce  increased  tension  ;  and   a  discission  or  wound 


THE  LENS.  113 

of  the  lens,  because  of  the  swelling  of  the  lens,  may  have  a 
similar  effect.  Intraocular  tumors  at  a  certain  stage  produce 
intraocular  pressure,  and  the  filtration-angle  will  be  found  dis- 
turbed in  these  cases.  Exudations  in  consequence  of  irido- 
cyclitis or  choroiditis  sometimes  lead  to  increase  of  tension, 
and  hemorrhages  into  the  vitreous  may  have  a  like  result. 
Ectasia  of  the  sclera  is  at  times  respcmsible  for  increase  of 
tension. 

The  treatment  of  secondary  glaucoma  depends,  of  course, 
upon  the  cause.  An  annular  j)osterior  synechia  requires  an 
iridectomy  to  establish  communication  between  the  })osterior 
and  anterior  chambers.  Corneal  staphylonui  may  be  treated 
by  incising  the  bulging  part.  Ectasias  of  the  sclera  producing 
glaucoma  are  best  treated  by  an  iridectomy  if  it  l)e  ])ossible  ; 
otherwise  by  enucleation  when  the  pain  is  considerable.  The 
tension  due  to  a  serous  cyclitis  is  relieved  by  a  ])aracentesis 
repeated  several  times  if  necessary.  A  dislocated  or  swollen 
lens  should  be  extracted  when  causing  glaucoma  if  it  be  pos- 
sible. Tumors  require  enucleation  of  the  eye ;  and  hemor- 
rhagic glaucoma  is  usually  not  amenable  to  other  treatment. 
All  sightless  and  painful  eyes  indicate  enucleation. 

THE  LENS. 

Anatomy. 

The  crystalline  lens  is  a  transparent,  lenticular  body,  bicon- 
vex in  shape,  the  posterior  curvature  being  the  greater. 

It  is  enclosed  in  an  elastic  enveloj)e,  or  capsule,  the  anterior 
part  being  more  than  twice  as  thick  as  the  )»osterior,  and  hence 
more  subject  to  pathological  conditions.  The  anterior  part  of 
this  envelope  is  known  as  the  aiiferinr  capsule,  the  posterior 
part  as  the  posterior  capsule,  although  the  envelope  is  the  same 
in  structure.  It  is  to  the  elasticity  of  the  capsule  that  the 
lens  owes  the  projierty  of  changing  its  cnrvature,  whereby  the 
rays  of  light  may  be  brought  to  a  focus  on  the  retina,  in  adap- 
tation of  the  eye  for  sight  at  different  distances. 

Equator  and  axis :  The  equator  of  the  lens  represents  the 
margin  at  which  the  lenticular  surfaces  meet.  The  anteropos- 
terior axis  of  the  lens  extends  from  the  so-called  anterior  to 
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the  posterio."  polo,  wliicli  is  at  the  junction  of  the  anterior  and 
middle  thirds  of  the  optical  axis  (jf  the  eye. 

The  lens  is  iield  in  place  by  the  suspensory  ligament,  or 
zonida,  whose  lenticular  attachments  are,  in  front  to  the  ante- 
rior capsule  near  the  equator,  behind  to  the  corresponding 
niari^in  of  the  posterior  eaj)sule. 

The  annidar  space,  triangular  on  section,  bounded  by  these 
anterior  and  j)osterior  laiuellaj  of  the  zonula  and  the  e(piatorial 
margins  t)f  the  lens,  is  the  canul  uj  I\iit  of  the  older  anato- 
mists. 

Accommodation :  The  lens  and  zonula  separate  the  aqueous 
and  vitreous  humors.  A\'hen  the  zonula  exerts  traction  on  the 
capsule  the  convexity  of  the  lens  is  diminished;  when  it  is 
relaxed  the  convexity  is  increased.  These  changes  of  the  lens 
constitute  accommodation.  The  lens  up  to  adult  life  has 
throughout  the  same  consistence.  The  central  part,  known  as 
the  nucleus,  then  becomes  denser  than  the  external,  or  cortical, 
part.  With  increasing  age,  the  lens-substance  becomes  less 
pliable,  and  on  this  account  the  elasticity  is  less  and  the  power 
of  accommodation  diminishes. 

The  substance  of  the  lens  consists  of  lens-fibres,  each  of 
which  is  composed  of  two  layers  of  epithelium.  These  rib- 
bon-like fibres  are  so  arranged  that  a  part  of  each  is  on  the 
anterior  as  well  as  the  posterior  surface.  They  are  kept  in 
apposition  by  a  cement-substance,  and  the  lines  of  apposition 
constitute  the  lens-stars,  which  can  be  better  observed  in  young 
subjects  than  in  adults. 

The  lens-stars  on  the  anterior  surface  of  the  lens  resemble 
an  inverted  Y  ;  those  on  the  posterior  surface  the  erect  letter 
Y.  The  lens-fibres  forming  the  inner  and  middle  portions  of 
the  lens  have  serrated  edges ;  the  peripheral  lens-fibres  are 
smooth  and  have  nuclei.  The  minute  spcicei*  between  the  fibres 
contain  the  semi-fluid  cement-substance,  and  these  channels 
afford  passage-ways  for  the  transmission  of  the  nutritive  fluid 
to  the  fil)res  of  the  lens.  The  ciliary  body  secretes  the  fluid 
for  nutrition  of  the  lens,  and  this  enters  near  the  equator. 

The  substance  of  the  suspensory  ligament,  the  zonule  of  Zinn, 
or  the  zonula  ciliaris,  is  composed  of  transparent  homogeneous 
connective-tissue  fibres,  which  arise  largely  from  between  the 
folds  of  the  ciliary  processes  and  a'.so  from  the  ora  serrata  and 
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the  smooth  surface  of  the  ciliary  body.  The  fibres  which 
arise  posteriorly  are  inserted  on  the  posterior  surface  of  the 
lens ;  the  others  cross  in  such  a  way  that  the  more  anterior 
fibres  are  inserted  on  the  posterior  surface  and  the  posterior 
fibres  go  to  the  anterior  surface  of  the  lens. 

In  accommodation,  the  elastic  lens,  the  suspensory  ligament, 
and  the  ciliary  body  are  concerned.  When  the  eye  is  ac- 
commodating for  the  near  point,  the  lens,  because  of  its 
elasticity,  assumes  its  greatest  convexity,  the  suspensory  liga- 
ment being  slack  from  the  position  of  the  ciliary  body,  which 
during  this  act  moves  forward  and  inward.  When  the  ciliary 
muscle  is  at  rest,  the  ciliary  body  makes  traction  upon  the 
fibres  of  the  suspensory  ligament,  and  in  consequence  of  this 
the  convexity  of  the  lens  is  diminished  and  the  eye  is  adapted 
for  distant  vision. 

Malformations. 

Congenital  absence  of  the  lens  (aphakia)  is  very  rarely  seen, 
and  then  mostly  in  microphthalmic  eyes. 

Lenticonus  is  a  rare  anomaly  in  which  the  an.terior  surface 
(less  often  the  ])osterior  surface)  presents  a  conical  })roiection. 
After  the  use  of  a  mydriatic,  an  ophthalmoscopic  examination 
reveals  a  central  red  circular  area  surrounded  by  a  narrow 
ring-like  shadow,  external  to  which  is  an  illuminated  zone. 

Coloboma  of  the  lens  sometimes  is  associated  with  a  con- 
genital coloboma  of  the  iris.  The  lens  is  more  or  less  defec- 
tive at  the  site  of  the  coloboma  iridis. 

Ectopia  lentis  congenitum  (subluxation  of  the  lens)  is  often 
hereditary.  It  is  due  to  a  difference  of  width  of  the  sus- 
pensory ligament,  whereby  the  lens  is  not  held  in  proper  posi- 
tion. A  congenitally  dislocated  lens  is  sometimes  cataractous 
at  birth  or  may  become  so  later.  A  partial  dislocation  very 
often  becomes  a  complete  one,  when  the  iris  will  be  found 
tremulous.  The  treatment  depends  upon  the  patient's  vision, 
operation  (removal  of  the  lens)  being  only  undertaken  when 
other  measures  (those  for  correcting  refraction)  are  unsuccess- 
ful. When  the  dislocated  lens  is  jiroducing  irritation  and 
cannot  be  removed,  enucleation  is  indicated. 

Congenital  cataracts  involve  either  the  entire  lens  or  a  por- 
tion of  it. 
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Complete  caiardrtx  may  l)e  fluid,  ticlatinoiis,  or  hard  in  oon- 
sistoiicy.  Discission  is  tlio  troatniont,  and  this  may  he  done 
when  the  patient  has  lived  three  or  lonr  months.  In  hard 
and  shrnnken  cataracts,  discission  is  not  successful,  since  the 
memhrane  remaining  after  operation  always  remains  opaque. 

The  ixirtial  cdtdrads  which  may  be  congenital  are  anterior 
polar,  posterior  polar,  pirimtelcar,  and  dotted. 

Dotted  rafaraet.'i  are  ai)parent  as  small  spots  or  streaks  in 
the  cornea,  and  are  often  hereditary.  The  dots  occur  mostly 
in  the  j)eriphery  of  the  lens,  and  do  not  occasion  any  dis- 
turbance of  vision :  therefore  they  require  no  treatment. 

A  po.'iterior  polar  cataract  is  an  opacity  of  the  posterior 
capsule  at  the  central  part,  due  to  the  presence  of  the  hyaloid 
artery,  which  extends  across  the  vitreous  chamber  in  foetal 
life.     Xo  treatment  is  called  for. 

The  other  forms  of  partial  cataract  will  be  considered 
under  Cataracts. 

Injuries. 

A  traumatic  dislocation  of  the  lens  usually  occurs  as  a  result 
of  contusion  of  the  bulb.  In  some  extensive  ruj)tures  of  the 
bulb  the  lens  may  be  expelled  with  other  of  the  contents  and 
the  eye  is  usually  lost. 

Treatment:  M'hen  suitable  glasses  assist  the  vision,  these 
should  be  prescribed.  When  symptoms  of  secondary  glaucoma 
or  iridocyclitis  occur,  the  lens  should,  if  possible,  be  extracted. 
This  is  easy  when  the  lens  is  in  the  anterior  chamber,  difficult 
or  impossible  in  a  partial  dislocation,  and  quite  im]>ossil)le 
when  the  lens  floats  in  the  vitreous.  When  removal  of  the 
lens  is  not  practicable,  an  iridectomy  may  relieve  the  tension 
or  the  inflammation.  When  a  sightless  eye  is  painful  and 
inflamed  because  of  a  dislocated  lens,  an  enucleation  relieves 
the  patient  and  prevents  a  possible  sympathetic  inflammation. 

Traumatic  cataracts  are  due  to  an  infinite  variety  of  injuries. 
Simple  concussion,  lightning-stroke,  ])enetrating  wounds  of  the 
bulb,  associated  or  not  witii  concussion,  or  the  entrance  of  a 
foreign  body  into  the  eye  may  produce  cataracts. 

The  prognosis  of  injuries  to  the  lens  depends  upon  the  ])res- 
ence  of  a  foreign    body  in    the    eye,    infection,    iridocyclitis, 
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secondary  glaucoma,  and  the  situation  and  extent  of  the 
wound. 

Treatment  of  injuries :  A  traumatic  cataract  may  be  treated 
by  discission  or  extraction,  according  to  the  patient's  age. 
Wiien  the  lens-capsule  is  torn,  the  lens-substance  should  be 
left  alone  and  allowed  to  absorb,  unless  its  presence  indicates 
danger  by  irritation  or  increase  of  tension,  when  extraction 
is  indicated. 

AVhen  traumatic  cataracts  are  not  complicated  by  wounds 
of  the  ciliary  region  or  the  sclera,  detachment  of  the  retina, 
rupture  of  the  choroid,  or  iridocyclitis,  the  removal  of  the 
lens  offers  good  hope  for  vision.  When  foreign  bodies  enter 
the  eye  and  remain  imbedded  in  the  lens,  the  removal  of  the 
lens  should  be  undertaken  as  soon  as  it  is  ripe.  An  involve- 
ment of  the  iris  to  any  extent  is  prejudicial  to  success  in  the 
management  of  a  traumatic  cataract.  A  prolapsed  iris  should 
be  cut  off.  The  integrity  of  the  capsule  need  not  necessarily 
be  impaired  in  traumatic  cataracts,  yet  in  most  cases  lacera- 
tion of  the  capsule,  exposing  the  lens-substance  to  the  action 
of  the  aqueous,  occurs. 


Cataracts. 

Definition :  An  opacity  of  the  lens  or  of  its  capsule,  or 
both,  is  known  as  a  cataract. 

The  following  kinds  of  cataract,  classified  by  the  location 
of  the  opacity,  are  seen  :  anterior  polar ;  posterior  polar ; 
zonular ;  anterior  and  posterior  cortical ;  and  nuclear. 

Besides  these,  senile,  congenital,  secondary.  Morgagnian, 
and  traumatic  cataracts  occur. 

All  cataracts  are  partial  or  complete,  or  stationary  or  pro- 
gressive. 

The  anterior  polar  cataract  is  located  between  the  anterior 
capsule  and  the  lens  at  its  anterior  ])ole,  and  appears  like  a 
small  white  spot.     It  may  be  congenital  or  acquired. 

When  congenital,  it  is  bilateral  and  due  to  faulty  develop- 
ment of  the  lens. 

The  cause  of  tlie  acquired  form  is  a  central  idceration  of 
the  cornea,  with  perforation  and  loss  of  the  aqueous  humor, 
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wlu'ivbv  the  anterior  capsule  comes  into  contact  with  her 
cornea  and  prochiees  opacpie  tissue  under  the  capsule. 

When  the  cataract  is  so  lar<;e  that  it  causes  a  noticeal)le  pro- 
jection of  the  anterior  pole  ot"  the  lens,  it  is  known  as  a  jii/nim- 
idid  cataract. 

These  cataracts  can  be  seen  l)y  oblique  illumination.  On 
examination  with  the  ophthalmoscope,  it  is  noticed  that  there 
is  no  parallactic  displacement,  which  shows  that  the  cataract 
is  near  the  plane  of  the  })U])il. 

Treatmcut  is  usually  not  required.  A\'hen  of  very  large 
size  an  iridectomy  is  indicated. 

A  zonular,  perinuclear,  or  lamellar  cataract  is  due  to  opaci- 
fication of  the  layers  of  the  lens  between  the  cortex  and 
nucleus.  Only  a  few  lamellse  may  be  involved,  in  which  case 
sj)icul£e,  or  spokes,  are  seen  ;  or  there  may  be  a  diffuse  opaci- 
fication which  appears  like  a  ring.  It  may  be  congenital 
or  may  form  in  early  infancy.  It  is  usually  bilateral  and 
stationary. 

These  cataracts  are  often  observed  in  individuals  who  show 
evidences  of  rhachitis. 

Treatment  is  usually  not  required.  "When  vision  is  con- 
siderably interfered  with,  an  iridectomy  is  indicated,  if  the 
])erij)hery  of  the  lens  l)e  normally  transparent ;  otherwise  an 
extraction  or  discission  of  the  lens,  according  to  the  age  of  the 
patient,  is  necessary. 

When  opacities  occur  in  the  anterior  or  posterior  layers  of 
the  cortex  the  condition  is  known  as  anterior  or  posterior  cor- 
tical cataract. 

The  posterior  form  is  more  common  than  the  anterior,  but 
both  may  be  present  at  one  time. 

These  cataracts  are  usually  due  to  disturbance  of  nutrition, 
as  a  result  of  disease  of  the  vitreous  humor,  choroid,  or 
retina.  They  remain  stationary  for  years,  but  finally  a  total 
opacity  occurs.  Because  of  the  damaged  condition  of  other 
parts  of  the  eye,  the  vision  is  bad,  even  after  operation,  which 
should  not  l)e  too  readily  undertaken. 

The  senile  cataract  is  the  most  common  of  all  forms,  and 
usually  begins  to  develop  after  the  fiftieth  year.  It  com- 
mences as  a  partial  opacity,  which  increases  in  size  until  the 
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entire  lens  is  involved.  Both  eyes  are  affected,  one  a  variable 
time  after  the  other. 

A  senile  cataract  is  due  simply  to  the  degenerative  changes 
incident  to  old  age,  and  not  to  morbid  conditions. 

The  development  of  a  cataract  from  its  incipiency  to  maturity 
or  complete  opacification  requires  a  variable  period  of  time — 
from  a  day  to  twenty  years. 

The  senile  cataract,  being  progressive,  is  divided  into 
four  stages,  each  of  which  has  its  characteristics  and  signifi- 
cance. 

The ^rs^  sfage,  or  that  of  incipiency,  presents  upon  exam- 
ination spiculae,  or  other  form  of  opacity,  which  involve  only 
a  portion  of  the  lens.  The  anterior  chamber  is  of  normal 
depth. 

Tiie  second  stage,  or  that  of  intumescence  or  swelling,  is 
characterized  by  an  increase  in  volume  of  the  lens,  whereby 
the  anterior  chamber  becomes  more  shallow  than  normal. 
When  a  candle  is  held  to  one  or  the  other  side  of  the  eye,  the 
iris  throws  a  shadow  through  a  part  of  the  lens,  indicating 
that  this  part  of  the  lens  is  transparent.  The  lens-star  is 
plainly  visible,  the  lens  has  a  bluish-white  color,  and  its  sur- 
face appears  smooth,  glossy,  and  silky. 

The  third  stage,  or  that  of  maturity,  is  characterized  by  the 
normal  depth  of  the  anterior  chamber,  due  to  the  loss  of  water 
which  in  the  second  stage  caused  the  intumescence.  The  lens 
is  completely  opaque,  in  consequence  of  which  the  iris  no 
longer  throws  a  shadow.  The  lens  is  of  a  dull-o-rav  or  brown 
color,  and  the  lens-star  can  still  be  discerned.  This  is  the 
stage  for  operative  interference,  since  the  lens-substance  can 
be  removed  en  masse  from  the  capsule. 

The  fourth  stage,  or  that  of  hypermaturity,  presents  an  ab- 
normally deep  anterior  chamber,  the  iris  throws  no  shadow, 
and  the  lens-substance  has  liquefied. 

Senile  cataracts  are  hard  until  they  become  hypermature  or 
overripe,  when  they  are  soft. 

When  the  nuclear  portion  of  the  lens  remains  hard  and 
the  rest  is  liquid,  a  so-called  Morgagnian  cataract  results. 

An  overripe  cataract  is  subject  to  change  from  the  deposi- 
tion of  cholesterin  or  calcareous  material,  or  the  anterior  cap- 
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siilc  may  hccoiiu'  tliiclvciicd,  lorniing  a  so-called  capsulolenticu- 
lar  cataract. 

Progressive  cataracts  arc  often  due  to  the  poor  nutrition 
incident  to  general  diseases,  as  diabetes.  The  cataraets  are 
hilatcral  and  usually  develop  with  great  rapidity. 

Secondary  cataracts  are  those  which  are  the  result  of  some 
ocular  alTect ion.  The  cataract  receives  its  nutrition  largely 
from  the  ciliary  body,  and  hence  any  disease  affecting  its  se- 
cretory function  will  interfere  with  the  nutrition  of  tJie  lens. 
Glaucoma,  retinitis  pigmentosa,  myopia  of  high  degree,  irido- 
choroiditis,  detachment  of  the  retina,  and  iridocyclitis  may 
lead  to  opacification  of  the  lens. 

A  secondari/  cap.-dilar  cataract,  or  membranous  cataract,  is 
the  result  of  traumatism  or  operation  when  parts  of  the  lens- 
substance  and  capsule  remain  in  the  eye  and  begin  to  pro- 
liferate. The  sight  may  be  much  rednced  in  spite  of  endeavors 
to  keep  the  pupil  clear. 

Cataract  nigra,  or  black  cataract,  gives  the  pupil  the  nor- 
mal dark  appearance,  but  ophthalmoscopic  examination  shows 
that  the  lens  is  not  transparent.  It  may  be  due  to  infiltration 
of  blood,  or  to  a  condition  of  the  Ictis  in  which  the  cortical 
is  changed  into  nuclear  tissue,  which  undergoes  degenerative 
changes. 

THE  VITREOUS  HUMOR. 

Anatomy. 

The  vitreous  humor,  or  hyaloid  body,  is  a  gelatinous,  trans- 
parent substance  which  fills  the  space  bounded  by  the  lens  in 
front,  and  the  retina  at  the  sides  and  behind.  It  represeiits 
four-fifths  of  the  space  of  the  eyeball,  and  is  inclosed  in 
a  thin,  transparent  hyaloid  membrane,  wdiich  is,  however, 
wanting  at  the  lenticular  fossa  in  which  the  posterior  capsule 
of  the  lens  rests. 

The  hyaloid  membrane  is  attached  to  the  retina  (to  the  ante- 
rior part  much  more  firmly  than  to  the  posterior),  the  ciliary 
body,  the  zonula,  and  most  firmly  to  the  optic  disk,  in  con- 
sequence of  the  entrance  of  the  hyaloid  artery  during  fieta] 
life  at  this  point. 

The  canal  which  extends  from  the  papilla  to  the  posterior 
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pole  of  the  lens  is  known  as  Cloquet's  (or  Stilling's)  canal. 
In  foetal  life  the  hyaloid  artery  courses  through  this  canal, 
which  after  birth  is  probably  a  lymph-canal,  the  artery  having 
disappeared.  The  hyaloid  artery  should  present,  if  anything, 
only  a  trace  after  birth. 

Uses :  The  vitreous  prevents  detachment  of  the  retina  and 
dislocation  of  the  lens,  and  maintains  the  shape  of  the  eye. 

The  vitreous  has  no  bloodvessels,  and  receives  its  nourish- 
ment from  the  uvea,  more  particularly  from  the  ciliary  body. 

Congenital  Anomalies. 

In  foetal  life  the  vitreous  contains  many  cells,  and  is  there- 
fore quite  opaque.  At  times  some  of  these  cells  remain,  pro- 
ducing slight  opacities,  which  give,  however,  very  little 
trouble. 

A  persistence  of  the  hyaloid  artery  sometimes  occurs,  and  is 
recognized  as  a  gray  cord  extending  from  the  papilla  a  variable 
distance  into  the  vitreous,  sometimes  even  to  the  posterior  cap- 
sule of  the  lens.  The  canal  of  Cloquet  is  visible  when  the 
walls  are  for  some  reason  opaque. 

Posterior  polar  and  cortical  cataracts  occasionally  compli- 
cate these  conditions. 

Injuries. 

Foreign  bodies  projected  into  the  vitreous  or  a  lens  dislocated 
from  injurv  usually  cause  considerable  inflammation  :  at  times 
an  iridocyclitis,  purulent  hyalitis,  or  panophthalmitis.  Foreign 
bodies  should  be  removed  as  soon  as  possible.  A  magnet  may 
be  employed  to  remove  pieces  of  iron  with  some  chance  of 
success.  Failing  to  remove  the  foreign  body,  an  enucleation 
must  be  done  to  prevent  sympathetic  inflammation. 

Hemorrhages  into  the  vitreous  produced  by  injury  cause 
more  or  less  opacity.  If  the  hemorrhage  be  not  too  great, 
absorption  may  take  i)lace.  The  iodides  and  diaphoretics  are 
possibly  of  some  service. 

Diseases  of  the  Vitreous. 

Opacities  of  the  vitreous  are  the  result  of  exudates  due  to 
inflammations  of  the  uvea  or  retina  or  spontaneous  liemor- 
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rhages.  The  patient  notices  floating  particles  (nuiscifi  voli- 
tantes),  visual  acuity  being  diniinislied  in  proportion  to  the 
number  of  the  opacities. 

The  pror/no-^is  depends  upon  the  duration  of  the  exudates. 

Recent  exudates  are  often  ainenahle  to  treatment ;  old  ones 
are  not.  The  iodides  and  eliniinants  generally  are  useful  in 
some  cases. 

Sometimes  tlie  exudate  actually  fills  the  vitreous  chamber. 
A  plnxtlc  exudate  may  become  organized  and  result  in  atroj)hy 
of  the  bulb.  A  suppurative  exudate  usually  terminates  in 
rupture  of  the  sclera,  with  loss  of  some  of  the  contents  of  the 
eye — phthisis  bulbi. 

A  purulent  hi/alilis  is  a  purulent  infiltration  of  the  vitreous, 
but  cannot  be  recognized  by  a  yellow  reflex  seen  through  the 
puj)il  except  in  mild  cases.  The  condition  terminates  in 
panophthalmitis  and   phthisis  bull)i.      Treatment  is  useless. 

Synchisis  of  the  vitreous  is  a  licjuefaction  of  more  or  less  of 
the  vitreous.  This  condition  comp/ic(des  diseases  of  the  retina 
and  choroid.  It  may  lead  to  atrophy  of  the  bulb  from  a 
diminution  of  the  (piantity  of  the  vitreous ;  detachment  of 
the  retina ;  and  softening  of  the  zonula,  which  may  later 
permit  spontaneous  luxation  of   the  lens. 

Parasites  :  Cysticercus  cellulosse  and  filaria  are  very  rarely 
found  in  the  vitreous.  They  should  be  removed,  since  shrink- 
ing and  loss  of  the  eye  are  the  inevitable  result.  If  removal 
be  impossible,  enucleation  is  indicated. 


THE  RETINA. 

Anatomy. 

The  retina  is  the  inner  of  the  three  coats  of  the  eye.  It 
lies  between  the  vitreous  and  the  choroid.  Because  it  is  more 
firmly  a<lherent  to  the  vitreous  than  to  the  choroid,  detachment 
of  the  retina  from  the  choroid  may  occur  in  consequence  of  a 
loss  of  vitreous.  The  retina  extends  from  the  entrance  of  the 
optic  nerve  to  the  posterior  end  of  the  ciliary  body,  ending, 
with  the  exception  of  the  tapetura,  in  a  wavy  line,  the  ora 
serrata. 
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Section  of  Retina,  showing  its  layers.     The  Fibres  of 
Miiller  are  in  red.     Diagrammatic.     (Schultze.) 
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Retina  of  the  Right  Eye,  front  view. 


The  Macula  Lutea  is  seen  in  the  middle,  and  the  porus  opticus  at 
the  right  of  it.     (Testut.) 
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The  part  of  the  retina  between  these  points  is  known  as 
the  pars  optica  retince,  and  is  of  the  greatest  importance.  The 
tapetum,  or  pigment-layer  of  the  retina,  forms  a  single  layer 
of  epithelial  cells  on  the  inner  surface  of  the  ciliary  body,  and 
this  part  is  known  as  the  pars  ciliaris  retince.  From  the  ciliary 
body  this  layer  passes  to  the  iris,  lining  its  entire  posterior 
surface.     This  part  is  known  as  the  pars  iridica  retince. 

The  retina  is  quite  transparent :  it  is  thickest  near  the  disk, 
where  it  measures  i^^  of  an  inch,  and  thinnest  near  the  ora 
serrata,  where  it  is  2^  of  an  inch  in  thickness. 

The  retina  is  composed  of  ten  layers  (Plate  V.)  from  within 
outward,  as  follows  :  (1)  the  internal  limiting  membrane  ;  (2) 
layer  of  optic  nerve-fibres;  (3)  layer  of  ganglion-cells;  (4) 
internal  plexiform,  or  molecular,  layer ;  (5)  internal  nuclear, 
or  layer  of  bipolar  cells  ;  (6)  external  plexiform,  or  molecular, 
layer ;  (7)  external  granular,  or  layer  of  bodies  of  visual  cells  ; 
(8)  external  lining  membrane;  (9)  layer  of  rods  and  cones; 
and  (10)  the  pigment-layer.  The  internal  and  external  limit- 
ing membranes  and  the  radiating  fibres  of  Miiller  constitute 
the  support  for  the  nervous  part  of  the  retina. 

The  internal  limiting  membrane  is  a  kind  of  connective  tissue 
formed  by  the  cone-shaped  extremities  of  the  supporting  fibres 
of  Miiller. 

The  external  limiting  membrane  represents  the  external  ex- 
tremities of  Miiller's  fibres. 

The  macula  lutea  is  an  oval  spot  situated  one-eighth  of  an 
inch  to  the  outer  side  of  the  papilla.  At  its  central  point  is 
a  slight  depression,  known  as  the  fovea  centralis,  which  is  the 
most  sensitive  part  of  the  retina.  The  macula  represents  the 
centre  of  direct  vision,  and  the  papilla,  which  is  a  little  to  the 
nasal  side,  has  fibres  which  are  insensible  to  light,  and  hence 
in  the  field  of  vision  there  is  a  corresponding  blind  area,  known 
as  the  "blind spot  of  Mariotte  "  (Plate  VI.). 

Tiie  arteria  centralis  retinae  supjilies  the  inner  layers  of  the 
retina  with  blood.  This  vessel  divides  into  four  branches, 
called  the  superior  and  inferior  nasal  and  the  superior  and 
inferior  temporal.  These  arteries  are  accompanied  by  a  cor- 
responding vein,  and  do  not  anastomose,  thereby  causing  much 
trouble  when  for  any  reason  an  artery  becomes  plugged. 
The  fovea  centralis  and  the  external  layers  of  the  retina  re- 
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ceivo  tlioir  nutrition   fVoni  tlic  cai)!!!:!!  v  layer  of  the  choroid, 
which  provides  nutritive  lymph. 

In  normal  eyes  a  light  streak  is  seen  on  the  retinal  vessels. 
This  is  supj)()scd  to  he  due  to  refraction  of  rays  ol'  ligiit  in 
passing  through  the  blooilvessel,  the  ])ostcrior  \vall  of  which 
and  underlying  tissue  rcHecting  the  rays  back  to  the  observer. 

Anomaly  and  Neoplasm  of  the  Retina. 

Opaque  nerve-fibres  are  not,  as  is  generally  descrilied,  a  con- 
genita! anomaly,  since  fibres  in  any  case  at  birth  have  no 
medullary  sheaths  for  some  distance  behind  the  lamina  crib- 
rosa.  III  the  case  of  o])aque  nerve-fibres,  the  medullary 
sheaths  continue  their  course  beyond  the  lamina  cribrosa  into 
the  bulb,  and  in  consequence  one  sees  on  ophthalmoscopic 
examination  white  sj)ots  starting  usually  at  the  mai'gin  of  the 
disk  and  ending  in  a  brush-like  extremity.  The  interference 
with  vision  depends  upon  the  size  and  position  of  the  patches. 
The  blind  spot  is  increased  in  size. 

There  is  no  treatment. 

The  only  neoplasm  of  the  retina  is  gUoma  ;  and  this  occurs 
only  in  children.  One  or  both  eyes  may  be  involved,  but 
usually  the  trouble  is  unilateral.  This  neoplasm  is  similar  to 
a  sarcoma  of  the  choroid  in  its  development,  and  accordingly 
four  stages  are  described.  In  i\\e  first  stage,  the  j)upil  pre- 
sents a  j)eculiar  reflex  and  the  eye  is  sightless,  but  there  is  no 
external  sign  of  inflanmiation.  In  the  second  stage,  the  eye 
becomes  glaucomatous,  with  the  attending  pain  and  irritation. 
Jn  the  third  stage,  the  growth  ])erforates  the  bulb.  In  the 
Jourth,  metastatic  invasions,  more  particularly  in  the  liver, 
occur. 

An  early  enucleation  offers  the  only  chance  for  life.  Ex- 
enteration of  the  orbit  is  sometimes  indicated,  but  is  too  often 
useless. 

Injuries. 

Traumatic  detachment  of  the  retina  (Fig.  1 9)  may  be  pro- 
duced by  concussion,  with  or  without  opening  of  the  bidb, 
and  by  foreign  bodies.     Hemorrhages  from  the  choroidal  ves- 
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sels  may  push  the  retina  away  from  the  choroid,  since  the 
retina  is  firmly  attached  only  to  the  external  tissues  at  the 
disk  and  ora  serrata.  The  pressure 
of  the  vitreous  under  normal  circum-  Via. 

stances  keeps  the  retina  in  contact 
with  the  choroid,  and  any  consider- 
able loss  of  vitreous  diminishing  the 
pressure  permits  a  retinal  detach- 
ment. 

Rupture  of  the  retina  sometimes  oc- 
curs as  a  result  of  a  diminished  amount 
of  vitreous,  which  in  shrinking  tears       section  oicvu  wuii  partial 
the   retina,  to  which   it   is  attached.     <i'jtaci>me.u  of  retina  (Nettie- 

The  vitreous  may  then  pass  through 

the   rupture,  and  thus  separate  the  retina  from  the  choroid. 

Rupture  of  the  retina  seldom  occurs  from  concussion. 

The  diagnosis  of  detachment  is  only  difficult  when  the 
vessels  cannot  be  recognized  upon  the  veil-like  retina.  A 
difference  of  refraction  of  different  parts  of  the  retina  is  de- 
monstrable. 

Rupture  of  the  retina  can  be  diagnosed  by  the  interrupted 
course  of  the  vessels. 

The  prognosis  of  traumatic  detachments  is  not  hopeless. 
In  eyes  previously  sound,  the  retina  may  be(tome  reattached 
and  the  vision  may  not  suffer  to  any  great  extent. 

Treatment:  As  soon  after  the  injury  as  possible  the  eyes 
should  1)6  bandaged,  and  the  j)atient  should  remain  on  his 
back  for  some  weeks. 

Concussion  of  the  retina  is  due  to  blows  upon  the  bulb. 
The  retina  has  a  milky  appearance  for  a  day  or  two,  after 
which,  if  anything,  only  a  few  hemorrhagic  sj)ots  are  left. 

Foreign  bodies  sometimes  remain  fastened  in  the  retina. 
They  are  first  covered  by  blood,  and  finally  become  imbedded 
in  a  connective-tissue  capsule. 

They  should  be  removed. 

Traumatism  mav  cause  rupture  of  the  retinal  vessels,  and 
some  retinal  hem(M'rhag(!s  have  their  origin   in   this   wav. 
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Pathologic  detachment  of  the  retina  may  be  caused  by 
^poiitaiu'oiis  lii'iudrrhap's  iVoin  llic  retina,  retinitis  (more  par- 
tienlarlv  albnininm-ie),  niyojjia  with  j^osterior  stapliylonia, 
intracH-nlar  tninors  (especially  sareonia  of  the  ehoroid),  cysti- 
cerens  subfetinalis,  orbital  abscesses  and  tumors,  or  clironic 
inflammations  of  the  choroid. 

The  pruf/no.si.s  is  in  general  bad,  but  is  modified  by  the 
condition  of  the  choroid  and  vitreous. 

Some  favorable  cases  do  well  on  dia[)horetics  and  absolute 
rest  in  the  recund)ent  position.  \\'hen  detachment  becomes 
complete,  enucleation  is  necessary  to  relieve  pain  and  prevent 
sympathetic  inflammation. 

Disturbances  of  Blood-supply. 

Hyperaemia  of  the  retina  may  be  active  or  passive. 

jlcticc  /tt/j)cnvmia  is  observed  in  the  initial  stages  of  in- 
flammation of  the  optic  nerve  or  retina.  Meningitis,  syph- 
ilis, tumors  of  the  orbit  or  optic  nerve,  sunstroke,  and  a  iiigh 
degree  of  hypermetropia  may  produce  active  hyperjomia. 
The  veins  are  seen  to  be  enlarged  and  tortuous,  and  the  re- 
flexes are  interru])ted,  since  successive  parts  of  the  vein  do 
not  lie  in  the  same  plane  ;  the  arteries  remain  unchanged. 

Passive  hyperemia  accompanies  glaucoma,  papillitis,  orbital 
tumors,  and  general  anaemia. 

Anaemia  of  the  retina  may  be  due  to  loss  of  blood,  general 
an;emia,  an  embolus  of  the  retinal  vessels,  and  retrobulbar 
neuritis.  Quinine  or  bromine  amaurosis  is  attended  with 
ansemia  of  the  papilla  and  retina. 

Hemorrhages  of  the  retina  may  take  place  in  either  the  ex- 
ternal or  the  internal  layers.  When  in  the  external  layers,  the 
hemorrhages  are  round  or  irregular  in  form  ;  when  in  the  in- 
tiriKil  layer  of  nerve-fibres,  they  appear  in  streaks,  since  the 
blood  follows  the  course  of  the  fil)res. 

Hemorrhages  may  be  due  to  traumatism,  atheromatous  de- 
generation of  the  bloodvessels,  extreme  anaemia,  active  and 
passive  hyperaemia  of  the  retina,  embolus  of  the  central 
artery,  thrombosis  of  the  central   vein    or  of  its   branches, 
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or  local  disease  of  the  retinal  and  the  adjoining  choroidal 
vessels. 

Retinal  hemorrhages  are  absorbed  in  a  few  months,  and 
the  existence  of  a  scotoma  depends  upon  the  extent  of  damage 
done  to  the  retinal  structure. 

A  total  embolus  of  the  central  artery  produces  marked 
anaemia  of  the  retina,  the  arteries  being  reduced  so  much  in 
size  that  they  apj)ear  like  thin  threads.  About  the  papilla 
they  may  be  easily  seen,  but  at  a  variable  distance  from  it 
they  may  hardly  be  recognized.  The  veins  are  somewhat 
diminished  in  size,  and  the  papilla  is  quite  white  and  its  mar- 
gin is  indistinct.  The  nutrition  of  the  retina  being  interfered 
with,  it  becomes  opaque  to  the  extent  of  surface  containing 
the  external  plexiform  layer.  Because  this  is  wanting  in  the 
fovea  centralis  the  normal  red  color  of  the  fundus  is  here 
preserved. 

Sudden  blindness  is  the  history  given  in  cases  of  total 
embolism. 

In  a  few  recent  cases  the  embolus  may  advance  into  a  small 
branch  of  the  central  artery  and  a  part  of  the  retina  regain 
its  function.  Generally  the  sight  is  permanently  lost,  since 
atrophy  of  the  retina  and  papilla  soon  follows  the  other  con- 
dition. 

When  the  embolus  is  infected  a  suppurative  retinitis  and 
finally  a  ])anophthalmitis  result. 

An  embolus  lodging  in  a  branch  of  the  central  artery  pro- 
duces a  disturbance  of  vision  corresponding  with  the  area  in- 
volved. The  retinal  changes  occur  only  in  that  part  supplied 
by  the  vessel  affected. 

Thrombosis  of  the  central  vein  when  complete  causes  great 
disturbance  of  vision,  which  soon  becomes  total  loss  of  sight. 
The  veins  are  tortuous  and  enlarged,  the  arteries  hardly  visi- 
ble, the  papilla  is  generally  congested,  and  retinal  hemor- 
rhages are  seen  in  all  parts  of  the  fundus.  Thrombosis  of 
the  smaller  branches  may  occur,  and  this  produces  the  changes 
already  mentioned  limited  to  the  affected  part.  An  orbital 
cellulitis  (more  particularly  when  caused  by  facial  erysipelas), 
valvular  disease  of  the  heart,  and  atheromatous  degeneration 
of  the  bloodvessels  mav  cause  thrombosis. 
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Inflammations  of  the  Retina. 

According  to  the  sent  of  the  inflammation,  whether  it  be  in 
the  outer  or  the  inner  layers  of  the  retina,  we  (ii.stingiiish 
retinitis  externa  or  interna. 

A  retinitis  exterud  is  caused  by  general  diseases,  such  a.s 
syphilis,  which  so  fre(iuently  inv(»lves  the  choroid  ;  and  local 
diseases  of  the  eye,  such  as  myojiin,  which  pi-iKhiccs  choi-oidal 
changes. 

A  retinitis  iniei'na  is  caused  by  disea.ses  which  produce  de- 
generative changes  of  the  vessels  or  a  change  in  the  c()mj)osi- 
tion  of  the  blood.  A  hoiwrrhdgic  retinitis  is  due  to  the 
former  cause  ;  an  albuminuric,  leukcemic,  or  diabetic  reti)iitiii 
to  the  latter. 

A  retinitis  externa  produces  changes  of  the  pigment-layer, 
appearing  as  whitish  atrophic  spots,  which,  if  the  choroid  be 
also  atrophied,  permit  a  view  of  the  sclera.  Accumulation 
of  pigment  frequently  occurs  at  the  borders  of  these  atrophic 
spots.  A  retinitis  externa  is  nearly  always  associated  trith  a 
choroiditis,  which  is  generally  the  primary  disease. 

A  retinitis  interna  is  recognized  by  a  hypenemia  and  cloudi- 
ness. The  paj)illa  is  indistinct,  sometimes  swollen  ;  extrava- 
sations and  whitish  masses  occur  in  the  supporting  fibres  and 
in  the  o))tic  nerve-fibres;  and  the  walls  of  the  retinal  vessels 
may  suffer  a  change. 

Retinitis  syphilitica  is  the  commonest  form  of  retinitis,  and 
is  usually  associated  with  disease  of  the  choroid  and  iris.  The 
disea.se  may  be  circum.scribed  or  diffu.se. 

When  circumscribed,  the  exudate  is  seen  near  a  large  retinal 
vessel  or  in  the  macular  region.  The  absorption  of  the  exu- 
date ])roduces  scar.s,  which  may  by  contraction  cause;  a  detach- 
ment of  the  retina. 

In  the  diffuse  form,  the  retina  is  opaque,  more  particularly 
near  the  larger  vessels.  Lymph-corpuscles  infiltrate  the  inner 
retinal  layers  and  the  supporting  fibres  become  thickened. 
Bluish-white  masses,  often  larger  in  size  than  the  ])apilla, 
occur,  esj)ecially  in  the  macidar  region,  and  the  retina  is  much 
thickened  in  the  affected  parts.  The  inflammatory  products 
may  become  absorbed,  leaving  spots  under  which  the  choroidal 
vessels  are  .seen  and  around  which  is  a  deposition  of  pigment. 
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Atrophy  of  the  retina  sometimes  occurs,  and  tliis  is  diagnosed 
oy  the  small  size  of  the  vessels  and  the  change  of  the  color 
and  indistinctness  of  the  papilla. 

The  choroid  and  the  rifreons  are  veiy  prone  to  become 
invoKed  in  a  syphilitic  retinitis.  Small  dust-like  particles 
seen  in  the  vitreous  are  due  to  implication  of  the  vitreous. 

Antisyphilitic  treatment  should  he  instituted,  although 
much  cannot  be  jjromised. 

Retinitis  albuminurica  is  nearly  always  a  bilateral  disease 
characterized  by  haziness  of  the  retina,  indistinct  margin  of 
the  papilla,  hemori'hages,  and  white  sj)ots  occurring  about 
either  the  pa})illa  or  the  macula.  The  white  spots  fretjuently 
present  a  stellate  arrangement  about  the  macula,  and  thus 
make  this  form  of  retinal  disease  characteristic. 

The  disease  fs  causal  by  changes  in  the  vessels  induced  by 
the  condition  of  the  blood  incident  to  renal  disease. 

The  jiror/iiosis  of  retinitis  albuminurica  is  grave,  except 
when  caused  by  scarlatinal  nejjhritis  or  parturition. 

Retinal  detachment  occasionally  occurs  when  the  disease  is 
severe.  The  detached  part  is  opaque  and  fixed,  and  is  globu- 
lar in  shape. 

Retinitis  leuksemica  is  characterized  by  pallor  of  the  fundus, 
retinal  hemorrhages,  and  white  patches  due  to  the  exudation 
of  white  and  red  blood-corpuscles.  Sometimes  the  veins 
appear  red  and  the  arteries  yellow.  White  j)atches  with  red 
borders  occurring  near  the  equator  and  in  the  macular  region 
are  of  diagnostic  value  in  connection  with  ])allor. 

Retinitis  diabetica  can  be  di(j'ere)di(dcd  from  retinitis  all)ii- 
minurica  by  the  presence  of  groups  of  small  semicircular  or 
serrated  bright  spots  occurring  between  the  .^ujjcrior  and 
the  inferior  temporal  bran('hes  of  the  central  artery,  by 
the  absence  of  the  stellate  arrangement  of  sj)()ts  about  the 
macula,  by  limited  opacity  of"  the  retina,  and  by  a  normal 
paj)illa. 

Retinitis  haemorrhagica  is  the  i-esult  of  changes  occurring  in 
the  retinal  vessels.  Heart  disease,  gout,  atheromatous  oy  cal- 
careous degeneration  of  vessels  in  general,  pernicious  aiueinia, 
syj)hilis,  and  sepsis  may  lead  to  retinal  hemorrhages. 

These  hemorrhages  often  terminate  in  atro])hy  of  the  retina 
and  pa})illa. 

'J— Kve. 
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Sclerosis  of  the  retina,  so-callrd  red  nil  is  pigmentosa,  is  a 
hilatcral  (liscaso,  soinetiiiu's  i-onirfiiital,  fV('(|iiently  hereditary, 
cliaracteri/ed  hv  a  slow  and  j)r(i<;ressi\e  lihroiis  tissue-degen- 
eration with  or  without  a  (K'liosition  of  jiiuinent.  TIic  ))a|)iHa 
is  rather  yellow,  its  margin  is  very  distinet,  the  retinal  vessels 
are  niueh  reduced  in  size,  and  the  retina  itself  is  no  longer 
transparent,  hut  a])pears  like  a  veil  over  the  choroidal  vessels. 
J'ii/iuciitdlioii  at  first  occurs  in  tiie  periphery  of  the  fundus, 
and  progressively  invades  the  more  central  parts.  The  pig- 
ment-spots a])|)ear  not  unlike  bone-corpuscles,  occurring  more 
particularly  along  the  sides  of  the  vessels. 

The  j)atient  has  frequently  n)alformations  not  only  of  the 
eyes,  but  also  of  other  ])arts  of  the  body  ;  and  since  a  third  of 
the  cases  are  tiie  ofispring  of  ]iarents  who  are  blood-relations, 
coiisa)t(/uiiiifi/  would  seem  to  be  an  important  cause  of  the 
disease. 

JS,'ight-bli)uhie,ss  (hemeralopia)  is  the  most  important  symp- 
tom. A  concentric  contraction  of  the  visual  field,  but  with 
fairly  normal  central  vision,  occurs  in  a  tyj)ical  case.  When 
the  vision  is  poor  from  the  beginning,  nystagmus,  Avhich 
renders  examination  diflicult,  is  of"teu  ])resent.  A  posterior 
cortical  cataract  is  a  frequent  complication  ;  it  may  appear  as 
a  dot,  a  disk,  or  a  stai'. 

Treatment  is  of  no  avail.  It  is  impossible  to  check  or  im- 
prove the  condition,  and  the  only  comfort  that  can  be  given 
is  the  fact  that  the  disease  advances  slowly.  The  patient 
should,  however,  be  instructed  to  protect  and  rest  the  eyes. 

Diagnosis:  Retinitis  jMgmentosa  might  be  confounded  with 
a  choroiditis  or  a  retiiwchoroiditis  sj/jtliidtica. 

The  pigmentary  spots  in  choroiditis  are  traversed  by  the 
retinal  vessels,  which  in  retinitis  pigmentosa  are  hidden 
because  the  deposit  occurs  in  the  inner  la3'er  of  the  retina. 
Choroiditis  is  associated  with  atrophic  changes  which  do  not 
occur  in  retinitis  pigmentosa.  In  retinochoroiditis,  the  out- 
line of  the  choroidal  vessels,  apparent  through  the  atrophied 
retina,  and  the  pigment-spots  are  to  be  seen  as  in  retinitis  pig- 
mentosa ;  yet  opacities  in  the  vitreous  and  choroidal  changes 
in  the  periphery  and  in  the  macular  region  are  diflerentiating 
points.  In  some  cases  the  history  is  the  only  means  of  diag 
nosis. 
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Anatomy. 

The  nerve-fibres  which  form  the  retina  collect  at  a  place  a 
short  distance  to  the  nasal  side  of  the  posterior  pole  of  the 
bull),  constituting  the  ])apilla,  or  optic  disk,  which  can  usually 
be  seen  with  the  oplithalnioscope,  and  is  therefore  an  invalu- 
able landmark  in  making  ophthalmoscopic  examinations. 

The  disk  is  a  round  or  oval  whitish  spot  that  has  a  diameter 
of  about  1.5  millimetres  (j^g  of  an  inch).  It  appears  nearly 
sixteen  times  larger  upon  direct,  and  four  times  larger  upon 
indirect,  ophthalmoscoi)ic  examination.  The  pa])illa  is  often 
surrounded  by  a  whitish  circle,  known  as  the  scleral  ring, 
M'hich  rei)resents  the  exj)osed  edge  of  the  sclera.  A  blackish 
circle  exterior  to  this,  known  as  the  choroidal  ring,  is  due  to 
the  view  of  the  pigment  which  is  sometimes  present. 

The  nerve-fibres  coming  from  the  constricted  head  of  the 
optic  nerve  diverge  in  all  directions  in  the  formation  of  the 
retina,  causing  an  excavation  of  the  disk.  This  is  but  excep- 
tionally in  the  centre  of  the  disk,  and  can  be  recognized  by  its 
exceeding  whiteness.  Tiiis  excavation  is  physiological  and  is 
not  to  be  confounded  with  pathological  excavations,  which 
may  be  either  glaucomatous  or  atrophic.  The  glaucomatous 
excavation,  or  cupping,  difllers  from  the  atrophic  in  that  it  is 
deeper  and  the  lamina  cribrosa  is  jmshed  back.  In  physiolog- 
ical excavations,  a  ])art  of  the  disk  is  involved,  whereas 
pathological  excavations  concern  the  entire  disk. 

The  intraocular  portion  of  the  optic  nerve  is  the  papilla  or 
disk,  and  extends  back  to  the  lamina  cribrosa,  which  consists 
of  the  inner  layer  of  the  sclera  and  the  modified  choroid. 
The  lamina  cribrosa  presents  many  perforations  for  the  passage 
of  the  nerve-fibres,  which  up  to  this  point  only  have  sheaths. 
The  weakest  and  most  yielding  portion  of  the  tunics  is  the 
lamina  cribrosa,  and  accordingly  an  increase  of  intraocular 
tension  is  first  manifest  by  bulging  at  this  place.  ^loreover, 
the  sclera  surrounding  the  intraocular  j)<)rtiou  of  the  nerve  is 
unyielding,  so  that  swelling  of  the  oj)tic  nerve  causes  a  con- 
striction interfering  with  the  nutrition  of"  the  retina,  of  which 
the  internal  layers  arc  supplied  by  the  arteriu  centralis  retime. 
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Tlic  central  artery  ami  vein  pass  lliioiiiili  the  middle  dC  llio 
intrnooiilar  j)ortion  of  the  optic  ncrvo,  and  patliological 
oliaiigos  of  IJiis  part  cause  changes  of  circulation  and  mitri- 
tion   wliicli   may   impair  tiie  siglil. 

The  orbital  portion  of  the  o|)tic  nerve  extends  from  the 
lamina  criWrosa  to  the  opti(t  I'oramen.  Its  length  exceeds  the 
(listuiice  I'roni  the  optic  foramen  to  the  eyeball,  so  that  the 
movements  oi"  the  eye  are  not   interfered   with. 

The  s/icdtlhs  of  this  jiart  ol  the  optic  nerve  aie  thiee,  cor 
resj)onding  with  the  ])ia,  arachnoid,  and  duia  niatei".  '1  he 
space  between  the  arachnoid  and  dura  is  the  subdural  space; 
that  between  the  arachnoid  and  pia  the  subarachnoid  sj)ace. 
'I'hese  spaces  communicate  ])ostcriorly  with  similar  spac<'s 
between  the  meninges  of  the  brain,  and  end  anteiioily  in 
blind  extremities  in   the  sclera. 

The  intracranial  portion  of  the  optic  nerve  extends  from  the 
optic  foramen  to  the  chiasma,  and  is  about  one-third  of  an 
inch  in  length.  It  has  but  the  j)ial  sheath,  the  others  cover- 
ing the  nerve  at  its  exit  from  the  optic  foramen. 

The  optio  nerves  unite  in  the  chiasma  in  such  a  way  that 
about  three-fifths  of  the  nerve-fibres  of  each  nerve  cross  to 
the  other  side.  Accordingly,  oidy  two- fifths  remain  on  the 
same  side.  The  decussating  fibres  sup|)ly  the  nasal  hall  of  the 
eye,  the  others  the  temporal  half 

The  optic  nerve  fibres  from  the  chiasma  to  their  origin  in 
the  brain  foiin  the  optic  tracts.  Home  nerve-fibres  have  been 
traced  to  the  cortical  substance  of  the  occipital  lobe,  others 
to  the  floor  of  the  fourth  ventricle  to  the  nuclei  of  the  origin 
of  the  motor  oculi.  Fiom  the  intimate  relation  of"  the  motor 
(K'uli  to  the  optic  uerve-tibres,  it  is  easy  to  understand  \\\\y 
light  should  cause  a  reflex  contraction  of  the  i)upil,  and  why 
l)oth  pupils  contract  consensually,  some  optic;  neive  fibres 
of  a  single  eye  passing  to  the  nuclear  centres  of  both  of  the 
third  nerves. 

Malformations  and  Neoplasms. 

Congenital  malformations  of"  the  ojttic   nerve: 
A  volohdiiKi  of  the   slieatli   of  tlic   optic   iierxe  may  be   j)ar- 
tial   or  conij)lcte.       riie  cleit   upon    wliicli   the  existence  of  a 
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coloboma  depends  is  in  tiie  under  surfjice  of  the  nerve,  and 
aeeordingly  u  partial  coloboma  occurs  at  thin  place. 

Vongevdal  afrophi/  of  the  optic  nerve  produces  the  same 
picture  as  postnatal  atrophy. 

Congendal  glaucoma  Q\\\i\\ 9,  produces  deej)  cup]>ing  of  the 
disk,  which  can  be  easily  demonstrated  with  the  ophthalmo- 
scoj)e. 

'I'he  papilla  is  sometimes  apj)arently  reversed,  the  temporal 
pole  being  turned  toward  the  nose. 

Endotheliomas,  various  kinds  of  sarcoma,  gliomas,  fibromas, 
neuro-fibromas,  tubercle,  and  gmniiuda  have  occurred  in  the 
oj)tic  nerve,  and  may  not  j)roduce  characteristic  appearances. 

Injuries. 

The  optic  nerve  may  be  injured  by  foreign  bodies,  as  bul- 
lets;  or  cuts  which  involve  tlie  orbital  structures. 

Hyaline  concretions  are  rarely  found  in  the  tissues  of  the 
papilla. 

Injuries  of  the  skull,  either  concussion  or  fracture,  may 
damage  the  ojitic  nerve,  which  alter  a  time  becomes  atrophic. 

Unfortunately  little  or  nothing  can  be  done  in  cases  of 
optic-nerve  injury. 

INFLAMMATIONS. 

Inflammations  of  the  optic  nerve  are  classified  as  intraocular, 
when  the  ])apilla  shows  evidences  ot"  disease  ;  and  as  retro- 
bulbar, when  the  disease  is  confined  to  the  orbital  portion  of 
the  nerve. 

Papillitis. 

Definition:  A  papillitis,  or  inflammation  of  the  intraocular 
portion  of  the  optic  nerve,  is  a  chronic  disease  characterized 
subjectively  by  disturbance  of  vision  and  oi>jectivcly  by  intra- 
ocular changes. 

Ophthalmoscopic  picture  :  The  disk  is  changed  in  color,  its 
margin  is  indistinct,  and  it  aj)jicars  enlarged.  The  arteries 
are  smaller,  ;md  the  veins  larger  and  tortuous  because  of  their 
compression  by  tlu;  swollen    ncrv(;-head  between   the  unyield- 
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ing  sclera.  The  papilla  is  actually  swollen,  so  that  it  extends 
farthiT  forwaiil  (haii  usual. 

W'lu'u  the  papilla  docs  not  show  sio lis  of  great  inflaniniatiou 
aiul  the  circuinpapillary  ])ortion  of  the  retina  is  involved,  the 
condition  is  called  a  jHiplUorcthiids.  In  this  disease  the 
ophthalmoscopic  picture  is  that  of  a  niihl  papillitis  with 
exuilates  in  the  circnnipapillarv  parts  of  the  retina  ;  the  vessels 
may  he  but  slightly  ciiangcd  in  a[)|)carance. 

Etiology:  A  papillitis  may  he  due  to  intracranial,  orbital, 
systemic,  or  localized  diseases;  and  to  injuries  or  primary  affec- 
tion of  the  nerve. 

The  in(racr(i)iial  causes  of  papillitis  are  basilar  meningitis, 
either  traumatic,  tubercular,  sy[)hilitic,  pyiemic  (especially 
from  disease  of  the  middle  ear),  or  epidemic  cerebrospinal 
meningitis;  cerebral  (extrameningeal  and  intrameningeal) 
abscesses;  tumors;  aneurysm,  especially  in  the  cavernous 
sinus;  hemorrhage,  particularly  wIumi  the  meninges  at  the 
base  are  torn;  hydrocephalus  of  children;  and  thrombosis 
of  the  sinuses.  Papillitis  when  due  to  the  above  causes  is 
usually  bilateral. 

Cerehrdl  (nmors  and  /ii/drocrpJia/iis  j)roduce  an  increase  of 
intracranial  pressure,  and  the  cerebrospinal  Ii(piid  finds  its 
way  between  the  sheaths  of  the  optic  nerves,  causing  an  eodema 
of  the  papilla,  known  as  choked  disk.  Inflammatory  diseases 
at  the  base  of  the  brain  may  reach  the  papilla  by  simple 
extension  along  the  nerve. 

The  orbital  causes  are  tumors,  orbital  cellulitis  of  what- 
ever cause,  and  pressure  by  the  bony  walls  of  the  optic  fora- 
men. 

The  systemic  diseases  which  produce  papillitis  are  the  acute 
infectious  diseases,  syphilis,  diabetes,  anaemia,  chlorosis,  and 
lead-poisoning.  Uterine  affections,  diseases  of  the  other  eye, 
chorea,  or  myelitis  may  be  the  cause  of  a  paj)il litis.  As  a 
consequence  of  rheumatism  or  predisposition  thereto,  papillitis 
has  been  known  to  occur. 

The  prognosis  of  a  j)apillitis  depends  upon  the  intensity  of 
the  inflammation,  but  is  never  good.  The  damage  to  vision 
varies  with  the  degree  of  atrophy  which  follows  the  inflam- 
mation. 

The  treatment  of  papillitis  consists  in  correcting  the  causey 
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if  possible,  and  in  rest"  of  the  eyes  and  the  use  of  diaphoretics 
and  alteratives. 

Retrobulbar  Neuritis. 

Symptoms :  This  affects  the  orbital  portion  of  the  optic 
nerve,  and  may  be  either  acute  or  chronic.  The  papilla  does 
not  show  any  characteristic  change,  except  in  tlie  later  stages, 
when  atrophy  may  occur.  The  vision  is  impaired,  and  very 
often  there  is  a  central  scotoma. 

An  acute  retrobulbar  neuritis  is  usually  due  to  a  cold,  and 
is  best  treated  l)y  rest  of  the  eyes ;  and  in  the  early  stages  by 
the  use  of  diaphoretics,  as  {'pilocarpine  and  the  salicylates. 
The  prognosis  is  usually  good. 

Chronic  retrobulbar  neuritis  is  usually  due  to  tobacco-  and 
alcohol-poisotiing  ;  but  may  occur  in  consequence  of  poisoning 
by  stramonium,  lead,  sulphur,  chloral,  and  the  iodides;  and 
occasionally  comj)licates  diabetes. 

The  visual  field  is  contracted,  and  a  central  scotoma,  first 
for  green  and  red-  only  and  later  absolute,  is  demonstrable 
upon  perimetric  examination.  Chronic  retrobulbar  neuritis 
begins  in  middle  age  of  men,  Avho  are  more  subject  to  the 
influences  of  various  poisons  than  women. 

The  treatment  consists  in  complete  abstinence  from  tobacco 
and  alcohol,  or  removal  from  the  poisonous  influence,  and  the 
use  of  strychnine,  which  may  be  used  hyjKxiermatically, 
increasing  the  dose  to  tolerance,  or  administered  internally  in 
the  form  of  a  nux  vomica  preparation. 

The  result  of  the  treatment  is  good  in  recent  cases  ;  not  so 
good  when  considerable  atrophy  has  already  occurred. 

Atrophy. 

Varieties:  Atrophy  (Fig.  20)  of  the  optic  nerve  presents 
three  pictures,  and  is  accordingly  classified  as  simple,  j)ost- 
papillitic,  or  retinitic. 

Etiology:  Simple  atrophi/  may  be  due:  (1)  to  descending 
degeneration  of  the  nerve-fibres,  caused  by  cerebral  diseases 
which  c()nij)ress  the  optic  nerve  or  tract ;  (2)  to  gray  degenera- 
tion of  tiic  fibres  in  conseipiencc  ()f  cerebral  or  s])inal  diseases; 
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(.'}|  to  ail  acute  (tr  cliroiiic  rctrohiilliar  iiouritis;  (4)  to  an  ein- 
l)(>Iiis  ol'  tlio  artcria  ccuti'alis  retina';  (o)  to  various  forms  of 
retinitis;  ((5)  to  injuries  aneetin<;>;  the  continuity  of  the  nerve; 


Fig.  20. 


y 


Ophthalmoscopic  appearance  i>(  i 


I  i  y  ffjllowiiiK  hemorrhage.   (Jager.) 


and  (7)  to  exposure  to  cohl,  insufficient  food,  excesses,  or 
mental  emotion. 

xV  post-pdjti/litic  (ifrojilit/  follows  a  ])aj)illitis,  and  is  accord- 
ingly due  to  the  ("Uise  of  the  papillitis. 

Hetinitir  alrojtliij  is  likewise  due  to  the  causes  of  retinitis, 
retinitis  ])igment()sa,  and  ehoroidoretinitis.specifica,  witli  which 
it  frequently  occurs. 

The  atrophic  excavation  which  occurs  in  Himplc  atropJiy 
permits  a  view  of  the  lamina  crihrosa  which  gives  the  disk 
the  stippled  aj)])earance.  The  lamina  crihrosa  is  not  pushed 
hack  in  the  atn»|)hic  excavation  as  it  is  in  glaucomatous  cup- 
ping. The  papilla  being  swollen  during  a  papillilis,  never 
atrophies  to  tlie  extent  of  producing  an  excavation,  and  this 
is  the  reason  the  physiologic  cup  is  filled  in. 

The  prognosis  of  atrophy  of  the  optic  nerve  is  unfavorable, 
yet  post-j)aj)illitic  or  retinitic  atro])hy  may  not  become  ])ru- 
gre.ssive. 


FUNCTIONAL   DISEASES  OF  THE  EYE. 
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The  appearance  of  the  fundus  of  the  three  forms  of  utropliy 
can  be  understood  from  the  following  scheme  : 


Color  of 
disk. 


Margin  of 
disk. 


Surface  of 
disk. 


Larger     reti- 
nal vessels. 


Simple  atrophy. 


Post-papillitic  atrophy.         Retinitic  atrophy. 


Bluish    or  greenish- 
white  and  stippled. 


Hazy,  bluish  or  gray 
ish-white  and  uni- 
form. 


Dirty  yellow  or  dark 
reddish-gray. 


Very     distinct     and    Not     more     distinct    Blurred, 
regular.  than  normal,   blur- 

red in  places ;  often 
irregular. 


Slightly  concave : 
physiologic  cup  not 
filled  in. 


Normal     or     nearly 
normal  in  size. 


Flat ;  physiologic  ex- 
cavation filled  in. 


Ditiiiuished  in  size, 
the  arteries  in  par- 
ticular ;  white  lines, 
due  to  thickening  of 
their  walls,  are  seen  , 
along  the  vessels  in 
places. 


At  times  concave. 


Very  considerably  di- 
minished in  size  or 
absent. 


The  treatment  should  he  in.stituted  iiccordiiiir  t(j  the  oniise. 
Strvfhuine,  iodides,  and  mercury  may  be  tried,  iiiit  with  little 
prospect  of  success. 

FUNCTIONAL  DISEASES  OF  THE  EYE. 

Amblyopia  is  a  term  which  expresses  defective  vision  not 
due  to  refractive  errors.  It  may  be  congenital ;  or  occur 
from  disuse  of  the  eye. 

Congenital  amblyopia  may  complicate  various  congenital 
anomalies  of  the  eye,  as  high  degrees  of  astigmatism  or 
hypermetropia,  coloboma  of  the  iris,  choroid  or  ciliary  body, 
hydrophthalmos,  and  rnicro])hthalmos.  It  is  usually  unilateral, 
and  may  not  be  noticed  for  many  years. 

Amblyopia  ex  anopsia  implies  defective  vision  from  disuse 
of  the  eye. 

The  disuse  may  be  due  to  opacities  of  the  cornea  or  lens 
which  were  caused  in  infancy.  After  develoj)meut  of  the 
eye,  which  is  com])leted  in  adult  life,  disuse  of  the  organ  is 
not  likely  to  produce  amblyopia.  Strabismus  occurring  dur- 
ing infancy  often  leads  to  ami)lyopia  which  mav  affect  half 
or  all  of  the  retina. 
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In  some  cases  of  convergent  strabisrnns,  the  objects  in  the 
tenijK)ral  half  of  the  field  of  the  S(|iiinting  eye  are  seen  ; 
\vhereas  those  in  the  nasal  hallare  not,  iVoni  regional  exclusion, 
which  favors  single  vision. 

The  treaiment  for  amblyopia  ex  anoj)sia  consists  in  use  of 
the  eye,  either  by  bandaging  the  other  or  by  |)erforming  an 
operation  to  remove  a  cataraetous  lens.  J)is('ission  may  be 
done  in  infancy  after  three  months  of  life,  and  the  sooner  it 
is  done  the  better  will   be  the  result. 

Hysterical  amblyopia  is  frequently  observed  in  young  hys- 
terical female  subjects,  and  is  characterized  by  an  absence  of 
intraocular  changes  together  with  impairment  of  vision. 
Perimetric  examination  shows  a  concentric  contraction  of  the 
visual  field,  which  becomes  smaller  the  longer  the  patient  is 
examined.  The  pror/nosis  is  good  in  most  cases.  The 
treatment  consists  in  the  use  of  tonics,  electricity,  and  sug- 
gestion, which  sometimes  relieve  all  symptoms  in  a  short 
time. 

Asthenopia,  or  inability  to  use  the  eyes,  sometimes  com- 
])licates  neurasthenia  and  hysteria.  Use  of  the  eyes  causes  pain 
or  fogginess  of  vision,  which  prevent  the  patient  from  using 
them.  Refractive  errors  and  muscular  asthenopia  are  not 
present  in  hysterical  asthenopia.  Electricity  and  suggestion 
have  been  found  useful  in  some  cases,  but  often  very  little  is 
accomplished  by  any  treatment. 

Amblyopia  sometimes  occurs  in  consequence  of  slight  cere- 
bral changes  involving  the  optic  tract.  The  more  serious 
cerebral  diseases  usually  produce  changes 'of  the  optic  nerve, 
as  papillitis  or  atrophy. 

Amaurosis  implies  absolute  blindness  which  is  not  due  to 
changes  in  the  refractive  media.  It  may  be  temporary  or 
permanent.  Uraemic  poisoning  may  produce  temporary  amau- 
rosis; cerebral  lesions,  permanent  blindness. 

Amaurosis  partialis  fugax  is  a  form  of  temporary  blind- 
ness due  to  some  central  cause.  An  attack  often  begins 
with  headache  and  vomiting,  and  after  objects  have  for  a 
short  time  appeared  blurred,  vibrating,  and  sparkling,  blind- 
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ness  supervenes.     Vision   returns  soon  in  most  /ases  and  the 
siglit  is  not  damaged. 

Achromatopsia,  or  color-blindness,  may  be  congenital  or  ac- 
quired. 

When  congenital  it  may  be  partial,  in  which  case  only  certain 
colors  cannot  be  distinguished  ;  or  complete,  when  all  objects 
appear  gray.  Color-blindness  for  i-ed  is  the  most  common 
form  of  congenital  color-blindness,  and  males  are  more  subject 
to  it  than  females. 

The  detection  of  color-blindness  is  of  great  importance  in 
railway  employes,  who  should  be  able  to  distinguish  colors  in 
order  to  interpret  signals.  In  order  to  test  the  perception  of 
colors,  skeins  of  worsted  of  many  shades  of  the  primary 
colors  are  given  the  person  to  be  examined,  and  he  should  be 
requested  to  put  aside  all  skeins  which  to  him  appear  blue, 
red,  green,  etc.,  as  the  case  may  be. 

Acquired  color-blindness  is  due  to  disease  of  the  retina, 
optic  nerves,  or  optic  tracts,  and  never  to  disease  of  the 
media.  The  loss  of  perception  of  color  is  gradual,  some 
colors  being  recognized  longer  than  others. 

Green,  red,  yellow,  and  blue  fail  to  be  recognized  in  the 
order  given  in  disease  of  the  optic  nerve. 

Hemeralopia  is  a  symptom  of  many  diseases,  and  implies 
that  although  the  vision  during  the  daytime  is  good,  at 
night  it  is  bad,  or  even  nil.  Peripheral  opacities  of  the 
cornea  or  lens  in  bright  light  do  not  interfere  with  the 
course  of  the  rays  of  light  through  the  contracted  pupil,  but 
interfere  seriously  with  it  in  the  dark,  when  the  pupil  is 
dilated. 

When  the  peripheral  portion  of  the  retina  is  diseased,  the 
central  portion  is  sufficient  to  give  good  vision  during  the 
daytime,  the  pupil  being  contracted ;  but  at  night  vision 
suffers  to  the  extent  of  the  retinal  disease. 

Hemeralopia  is  sometimes  observed  in  individuals  whose 
physical  condition  is  below  par  because  of  insufficient  or  im- 
proper food.  It  not  infrequently  occurs  in  jaundice,  chronic 
alcoholism,  or  pregnancy.  The  prognosis  is  good,  and  the  suc- 
cess of  the  treatment  depends  upon  the  restoration  of  health. 
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Nyctalopia  implies  ji^ood  vision  at  iiiji;iil,  wiion  tlie  pupil  is 
dilated,  and  had  diiriii<>;  the  day,  when  the  pii|)il  is  eoiitracted. 
The  eoniea,  or  lens,  has  a  eentral  opacity,  or  the  retina  i.s 
eentrally  diseased  when  there  is  nyctalopia.  In  ehronic 
retrobulbar  neuritis  nyctalopia  is  a  prominent  symptom. 

THE   MUSCLES  OF  THE   EYEBALL. 

Anatomy. 

The  eye  has  two  kinds  of  muscles,  extrinsic  and  in- 
trinsic. 

The  extrinsic  muscles  are  six  in  number,  and  their  function 
is  to  chani^e  tiie  direction  of  the  eye  so  that  objects  may  be 
brought  into  the  field  of  vision.  These  are  the  superior,  in- 
ferior, external,  and  internal  recti,  and  the  superior  and  in- 
ferior ol)li(pie  (Fi^.  21). 

The  intrinsic  muscles  are  the  ciliary  and  sphincter  pupillte, 
Avhich  are  concerned  resj)ectively  in  accommodation  and  con- 
traction of  the  pupil.  These,  like  the  superior,  internal,  and 
inferior  recti,  and  the  inferior  oblifpie,  are  suj)j)lied  by  the 
third  nerve  ;  and,  owinji;  to  the  intimate  relation  in  the  floor 
of  the  fourth  ventricle  of  the  nuclei  of  the  nerve-fibres  to  the 
ciliary  muscle,  the  iris,  and  the  four  extrinsic  muscles,  con- 
vergence, accommodation,  and  contraction  of  the  pupil  are 
associated  acts. 

Axes,  planes,  and  meridians :  The  mr/iffaf,  optic,  or  antero- 
posterior axis  of  the  bulb  is  a  line  extending  from  the  centre 
of  the  cornea  to  the  posterior  pole.  The  visual  axis  is  a  line 
which  extends  from  the  yellow  spot  to  the  cornea  in  the 
direction  of  the  object  looked  at.  The  visual  and  the  antero- 
])osterior  axes  practically  coincide. 

The  centre  of  motion  of  the  bulb  is  a  point  on  the  antero- 
posterior axis  one  line  behind  its  centre. 

When  a  horizontal  })lane  passes  through  the  antero))osteri()r 
diameter  of  the  bidb,  it  forms  at  its  intersection  with  the  ex- 
ternal surface  of  the  bulb  the  horizontal  meridian. 

A  vertical  plane  passing  through  the  anteroposterior  diame- 
ter forms  at  its  intersection  with  the  external  surface  of  the 
bulb  the  vertical  meridian. 
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The  crpialorial  meridiiui  rGj)reseiits  the  interr^ection  of  a 
plane  passing  through  the  centre  of  motion  and  perpendicular 
to  the  anteroposterior  axis  with  the  external  surface  of  the 
hull). 

The  horizontal,  or  Jroida/,  axis  of  the  i)ull>  is  a  line  passing 
through  the  horizontal  meridian  at  right  angles  to  the  antero- 
posterior axis  at  the  centre  of  motion. 


KiG.  21. 


PALPEBRAL    TENDON 
OF    LEVATOR    PALPE- 


ORIGIN    OF    LEVA- 
TOR   PALPEBR/E 


OPTIC    NERVE 


.Muscles  of  ri^lil  eye,  viewer!  from  above.    (Testut 


The  vertical  axis  of  the  hull)  is  a  line  |)assing  through  the 
vertical  meridian  at  right  angles  to  the  anteroposterior  axis  at 
the  centre  of  motion. 
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A  line  connecting  the  centre  of  motion  of  each  eye  forms 
the  base-line. 

A  plane  passing  through  the  centre  of  the  ba^^e-line  and 
perpendicular  to  it  is  called  the  maHan  plane. 

'J'he  risual  j)l(i)ie  passes  through  the  base-line  and  the  visual 
axis  or  lines. 

The  plane  passed  through  the  centres  of  origin  and  insertion 
of  an  extrinsic  muscle  an<l  the  centre  of  motion  of  the  bulb, 
is  called  a  musele-planc. 

Each  extrinsic  muscle  when  functioning  alone  moves  the 
eye  around  the  so-called  axin  of  tuvn'nuj,  which  is  perpendicular 
to  the  muscle-plane  and  passes  through  the  centre  of  motion. 

Positions  of  the  eyeball :  An  eye  is  said  to  be  in  the  primary 
pimtion  when  the  muscles  are  ])erfectly  balanced  and  the  visual 
lines  arc  in  a  horizontal  plane  and  parallel  to  the  median  plane  ; 
other  positions  are  secondary.  In  studying  the  action  of  a 
muscle  the  change  of  position  of  the  centre  of  the  cornea, 
either  elevation  or  depression,  and  adduction  or  abduction, 
should  be  noted  ;  also  the  movement  of  the  point  of  inter- 
section of  the  equatoi'ial  and  vertical  meridians  on  the  top  of 
the  eye. 

AVhen  this  point  moves  toward  the  nose  it  implies  nasal,  or 
+  7c/ieel  rotation  ;  and  when  toward  the  temple,  temporal,  or 
—  tcheel  rotation. 

The  internal  rectus  arises  from  the  tendon  of  Zinn  and  the 
inner  margin  of  the  optic  foramen,  and  terminates  in  an  apon- 
eurosis, four  and  one-half  lines  broad,  which  is  inserted  into 
the  sclerotic  coat  about  three  lines  from  the  internal  margin 
of  the  cornea.  It  is  the  broadest  of  the  recti  ocular  muscles, 
and  pulls  the  cornea  directly  inward  (adduction)  and  there  is 
no  wheel  rotation. 

'J'he  external  rectus  is  the  longest  of  the  recti  muscles  and 
has  two  heads  of  origin  :  The  upj)er  one  arises  from  the  outer 
margin  of  the  optic  foramen,  and  the  lower  partly  from  the 
tendon  of  Zinn  and  partly  from  a  pointed  process  of  bone  on 
the  lower  margin  of  the  sphenoidal  fissure.  It  terminates  in 
an  aponeurosis  three  and  a  half  lines  broad,  which  is  inserted 
into  the  sclerotic  coat  about  four  lines  from  the  outer  margin 
of  the  cornea  ;  and,  like  the  internal  rectus,  on  a  level  with 
the  centre  of  it. 
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This  muscle  pulls  the  cornea  directly  outward  (abduction), 
and  there  is  no  wheel  rotation  since  the  vertical  axis  remains 
unchanged. 

The  movements  of  the  centre  of  the  cornea  are  in  the  line 
of  the  horizontal  meridian  during  the  action  of  either  the  ex- 
ternal or  the  internal  rectus,  and  hence  there  is  neither  elevation 
nor  depression  of  the  eye. 

The  action  of  either  of  the  other  four  extrinsic  muscles  causes 
either  adduction  or  abduction,  elevation  or  depression,  and  nasal 
or  temporal  wheel  rotation  :  their  action,  therefore,  produces 
compound  motion. 

The  superior  rectus  is  the  thinnest  and  narrowest  of  the  recti 
muscles,  and  arises  from  the  upper  margin  of  the  optic  fora- 
men and  is  inserted  obliquely  by  a  tendinous  expansion  into 
the  sclerotic  between  three  and  four  lines  from  the  superior 
margin  of  the  cornea. 

The  superior  rectus  elevates  and  adducts  the  centre  of  the 
cornea,  and  nasal  wheel  rotation  takes  place. 

The  inferior  rectus  has  a  common  origin  with  the  internal 
rectus,  and  is,  like  the  superior  rectus,  obliquely  inserted  into 
the  sclerotic,  the  inner  edge  two  and  a  half,  and  the  outer  three 
and  a  half,  lines  from  the  lower  margin  of  the  cornea. 

The  inferior  rectus  depresses  and  adducts  the  centre  of  the 
cornea,  and  the  wheel  rotation  is  temporal. 

The  superior  oblique  arises  about  a  line  above  the  inner  mar- 
gin of  the  optic  foramen  and  passes  forward,  upward,  and  in- 
ward to  the  upper  inner  angle  of  the  orbit  to  a  ring  of  fibro- 
cartilaginous tissue,  through  which  it  continues,  and  is  then 
reflected  backward,  outward," and  downward  beneath  the  supe- 
rior rectus  to  be  inserted  by  a  fan-shaped  aponeurosis  into  the 
sclera  between  the  superior  and  external  recti  muscles,  and 
midway  between  the  margin  of  the  cornea  and  the  entrance  of 
the  optic  nerve. 

The  superior  oblique  causes  principally  nasal  wheel  rotation, 
and  the  centre  of  the  cornea  is  depressed  and  abducted. 

The  inferior  oblique  arises  from  a  depression  in  the  orbital 
plate  of  the  superior  maxilhirv  bone,  external  to  the  orifice  of 
the  nasal  duct,  and,  passing  outward,  backward,  and  upward, 
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first  heiK'iitli  tlio  inferior  rectus  ami  then  hetween  the  external 
rectus  and  eyehall,  is  inserted  hy  a  tan-shaped  aponeurosis  into 
the  sclerotic,  near  the  insertion  of  the  superior  ol>]i(jue.  The 
anterior  edge  of  the  insertion  is  five  lines  from  the  cornea,  and 
the  posterior  edge  two  lines  from  the  entrance  of  the  optic 
nerve. 

The  inferior  ol)li(pie  more  particularly  causes  temporal 
wheel  rotation,  and  the  centre  of  the  cornea  is  elevated  and 
ahducted. 

Summary  of  Actions : 

Musck.  Action. 

Internal    rectus,       Adduction  of  centre  of  cornea. 
External    rectus,       Abduction  of  centre  of  cornea. 

I    Elevation  f)f  centre  of  cornea. 
Adduction  of  centre  of  cornea. 
Nasal  wheel  rotation. 
I       Highest  point  of  the  vertical  meridian  moves  toward 
[       the  nose. 
f  Depression. 
I    Adduction. 
Inferior     rectus,  -{   Temporal  wheel  rotation. 

I        Highest  point  of  the  vertical  meridian  moves  toward 
[      the  temple. 
(  Depression. 
Superior  oblique,  ]   Abduction. 

(  Nasal  wheel  rotation. 

{Elevation. 
Abduction. 
Temporal  wheel  rotation. 

Superior  rectus  and  inferior  oblique — Elevation. 

Inferior  rectus  and  superior  ubiique^Depression. 

Superior  and  internal  recti  and  inferior  oblique — Elevation  and  adduction. 

Superior  and  external  recti  and  inferior  oblique — Elevation  and  abduction. 

Inferior  and  internal  recti  and  superior  oblique — Depression  and  adduction. 

Inferior  and  external  recti  and  superior  oblique — Depression  and  abduction. 

The  extrinsic  ocular  muscles  receive  their  blood-supply  from 
the  ophthalmic  artery. 

The  sensory  nerves  are  from  the  trigeminus,  mostly  from 
the  first  division,  but  also  from  the  orbital  branch  of  the 
second  division. 

The  motor  nerves  are  the  third,  fourth,  and  sixth.  The 
third  supplies  the  superior,  inferior,  internal   rectus,  and  infe- 
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rior  oblique ;  also  the  intrinsic  muscles,  the  ciliary  and 
sphincter  pupilhe ;  and,  finally,  the  levator  palpebrse  superi- 
oris,  and  explains  the  existence  of  ptosis,  paralysis  of  accom- 
modation, dilatation  of  the  pupil,  and  divergence  (paralysis 
of  the  adductors). 

The  fourth,  or  pathetic,  nerve  supplies  the  superior  oblique ; 
and  the  sixth,  or  abducens,  the  external  rectus. 

ANOMALIES  OF  THE  MOTOR   APPARATUS. 

The  anomalies  of  the  motor  apparatus  of  the  eyes  include 
heterophoria  ;  stvahismus,  or  heterotropia,  which  may  be  para- 
lytic or  non-paralytic ;   and  nystagmus. 

When  the  extrinsic,  or  extraocular,  muscles  are  in  perfect 
equilibrium  and  the  visual  lines  are  kept  parallel  with  little 
effort,  the  normal  condition,  or  orthophoria,  exists. 

When,  however,  a  tendency  to  deviation  of  the  eyeball  occurs, 
and  this  can  be  overcome  by  special  effort,  heterophoria  is  the 
name  given  to  the  condition. 

When  the  tendency  to  deviation  cannot  be  overcome  and 
the  visual  lines  are  not  directed  to  the  same  point  of  regard, 
strabismus,  or  heterotropia,  results. 

Heterophoria. 

Heterophorias  are  divided  according  to  the  tendency  of  the 
visual  lines  as  follows :  csophoria,  exophoria,  hyperphoria, 
hyperesophoria,  and  hyperexophoria. 

Esophoria  occurs  when  the  visual  lines  tend  to  turn  inward, 
owing  to  the  superiority  of  action  of  the  corresponding 
muscles. 

To  demonstrate  the  presence  of  an  esophoria,  a  card  should 
be  put  before  one  eye  and  the  patient  told  to  observe  a  fixed 
point  with  the  other.  On  removal  of  the  card  it  will  be 
noticed  that  this  eye  makes  a  slight  excursion  outward. 
While  the  card  covered  the  eye  it  was  slightly  turned  inward. 
After  removal  of  the  card  it  is  necessary  for  the  eye  to  make 
an  excursion  outward  in  order  to  bring  the  visual  lines  upon 
the  same  point  of  regard. 

10— Eye. 
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The  degree  of  esophoria  can  be  determined  by  seating  the 
patient  at  least  twenty  feet  from  a  source  of  light  (a  candle 
answers  very  well)  and  i)lacing  horizontally  before  one  eye 
a  Maddox  rod  and  before  tlie  other  a  j)risni,  base  ont,  which 
will  bring  the  vertical  strip  or  bar  of  light  through  tlie 
light. 

The  degree  of  the  prism  rej)resents  the  degree  of  esophoria. 
It  will  be  noted  that  in  esopln)ria,  the  INIaddox  rod  being 
before  the  j)atient's  I'ight  eye,  the  strip  of  light  will  be  to  the 
patient's  right  of  the  light. 

Convergence  and  accommodation  must  not  be  used  in 
making  this  test  to  determine  the  muscular  etpiilibrium,  and 
hence  a  distance  of  at  least  twenty  feet  between  the  patient 
and    light  is  essential  to  make  the  test  of  value. 

Exophoria  occurs  when  the  visual  lines  tend  to  diverge. 

When  one  eye  is  covered  with  a  card  there  is  a  tendency  to 
divertrence  :  after  removal  of  the  card  the  eve  makes  an  ex- 
cursion  inward. 

With  the  aid  of  a  Maddox  rod  horizontally  placed  the  pres- 
ence of  exophoria  can  be  determined,  the  strij)  of  light  being 
toward  the  nasal  side  of  the  eye  before  which  the  rcxl  is 
placed. 

The  dcf/rcc  of  the  prism,  with  the  base  in,  which  brings  the 
bar  of  light  and  the  light  in  a  line  represents  the  degree  of 
exophoria. 

Hyperphoria  is  that  (!ondition  of  the  ocular  muscles  which 
produces  a  tendency  of  the  visual  line  to  pass  above  that  of 
the  other  eye.  When  the  visual  line  of  the  right  eye  is 
above  that  of  the  left,  right  hyperphoria  exists;  when  the 
visual  line  of  the  left  eye  is  above  that  of  the  right,  then 
there  is  left  hyperphoria.  The  superior  rectus  of  the  right 
eye  causes  more  elevation  of  the  cornea  than  the  superior 
rectus  of  the  other  in  right  hyperphoria.  In  left  hyperj)horia 
the  condition  is  reversed. 

The  Maddox  rod  vertically  placed  before  the  right  eye 
shows  the  existence  of  right  hyperphoria  when  the  bar  of 
light  is  Ixdow  the  light,  and   left  hyj)erj)horia  when  above. 

Hyperesophoria  is  the  condition  in  which  there  is  the  com- 
pound Tendency  of  the  visual  line  to  rise  above  the  other 
and  also  to  pass  inward. 
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In  hyperexophoria  the  visual  line  has  a  tendency  to  pass 
outward  and  to  rise  above  the  other. 

The  causes  of  the  lieterophorias  may  be  organic  or  Junc- 
tional. 

The  organic  causes  are  muscular  weakness,  which  may  be 
due  to  smallness  of  the  muscle,  the  point  of  insertion,  and  the 
size  of  the  eyeball.  Weakness  may  also  occur  after  exhaust- 
ing diseases  or  previous  paralysis. 

The  functional  causes  depend  upon  the  association  of  con- 
vergence and  accommodation.  During  the  various  degrees  of 
accommodation,  convergence  in  normal  eyes  is  so  regulated 
that  the  muscular  equilibrium  is  perfect.  Eyes  with  refrac- 
tive errors,  as  hypermetropia  and  myopia,  demand  more  or 
less  accommodative  effort  than  the  normal  eye.  The  myopia 
eye  requires  less,  the  hypermetropic  eye  more,  accommodation 
than  the  normal  eye,  all  fixing  for  the  same  distance. 

In  myopia,  less  demand  being  made  upon  the  accommoda- 
tion, less  is  required  of  the  internal  recti ;  and  hence  a  weak- 
ness, or  insufficiency,  of  the  internal  recti  may  develop. 

In  hypermetropia  more  accommodative  effort  is  required  to 
see  well  near  by  than  in  emmetropia,  and  hence  the  demands  on 
the  internal  recti  are  greater  than  are  normally  required, 
resulting  in  increase  of  function,  development,  and  strength. 
The  internal  recti  would  then  be  relatively  stronger  than  the 
external. 

Insufficiency,  or  weakness  of  the  interni  manifests  itself, 
when  accommodative  effort  is  prolonged  for  near  use  of  the 
eyes  by  indistinct  vision,  diplopia,  and  headache.  This  con- 
stitutes muscular  asthenopia,  which  is  characteristic  in  that 
the  symptoms  subside  when  one  eye  is  closed  and  no  con- 
vergence is  necessary. 

The  treatment  of  the  heterophorias  depends  upon  the  amount 
of  trouble  thoy  occasion  and  the  cause.  When  no  disagree- 
able symptoms,  either  ocular  or  reflex,  occur,  they  may  be  dis- 
regarded. Refractive  errors  should  in  every  case  be  corrected, 
and  special  attention  should  be  given  to  the  correction  of 
astigmatism  when  it  is  present.  Prisms  may  be  employed  in 
some  cases  when  the   degree  of  the  heterophoria   does   not 
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exceed  6  degrees.  A  prism  of  3  degrees  could  be  used  before 
each  eve  to  get  the  etVcct  of  (5  degrees,  for  tlie  weight  of  the 
glass  and  the  dispersion  of  light  militate  against  the  use  of 
strong  prisms. 

In  enop/ioria  the  proper  prism  with  the  base  out  may  give 
relief;  in  exojthoria  the  prism  should  have  the  base  in;  and 
in  Itifpcrphorid  the  base  should  be  down. 

It  will  be  observed  that  the  base  is  always  directed  to  the 
side  of  the  weaker  muscle. 

In  order  to  develop  the  weaker  muscles  they  may  be  exer- 
cised by  the  use  of  prisms  so  placed  that  an  additional  effort 
is  imposed  uj)()n  the  muscle  to  be  exercised.  These  prisms 
may  be  mounted  in  a  so-called  cp-<(b-froni,  and  used  by  the 
patient  l)y  attaching  it  to  his  spectacles  (of  Avhicli  most  patients 
have  need)  several  times  a  day  for  some  minutes. 

In  some  cases  the  only  treatment  is  a  tenotomy  of  the 
stronger  opposing  muscle.  The  tenotomy  may  be  partial  or 
complete  according  to  the  effect  desired.  The  partial  ten- 
otomy, involving  only  a  part  of  the  tendinous  expansion  of 
the  muscle,  may  be  graduated  according  to  the  exigency 
of  the  case.  The  effect  of  such  a  tenotomy  should  be 
watched,  and  if  necessary  repeated  until  the  desired  result  is 
obtained. 

Low  degrees  of  heterophoria  when  subject  to  variations 
should  not  be  operated  ujk)U. 

It  should  be  kept  in  mind  that  a  hyperphoria  of  tiro  der/rees 
may  cause  great  distress  when  an  esophoria  or  exophoria  of 
such  a  degree  may  not  be  noticed,  the  excursions  of  the  eye 
from  side  to  side  being  much  greater  in  amplitude  than  those 
up  and  down. 

Strabismus. 

Sfrabismns  is  classified  as  paralytic  or  non-paralytic. 

Movements  of  the  eye :  In  non-paralytic  strabismus  the 
movement  of  one  eye  is  always  accompanied  with  a  similar 
movement  of  the  other,  and  hence  this  form  is  called  concom- 
itant strabismus. 

The  movement  of  the  eyeball  in  paralytic  strabismus  is 
entirely  deficient  to  the  extent  of  the  muscle  or  muscles  para- 
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lyzed,  whereas  the  movement  of  the  eyeball  in  concomitant 
squint  is  the  same  in  both  eyes. 

Deviations  :  The  primary  deviation  of  concomitant  squinting 
ei/es  is  the  diti'erence  between  the  position  of  the  squinting  eye 
when  tiie  other  is  fixing  and  the  position  of  the  same  eye 
when  it  is  fixing.  Secondari/  deciation  is  the  difference 
between  the  position  of  an  eye  when  fixing  and  its  position 
when  the  other  eye  is  fixing.  In  concomitant  squint  the 
primary  and  secondary  deviations  are  equal. 

In  a  paralytic  sfjuint  the  primary  deviation  represents  the 
angle  between  the  line  of  vision  and  the  line  from  the  object 
to  the  nodal  point  of  the  paralyzed  eye.  If  a  card  be  placed 
before  the  sound  eye,  it  will  deviate  more  than  the  paralyzed 
eye  when  the  sound  eye  was  fixing ;  this  is  the  secondary 
deviation.  In  non-paralytic  sijuint  the  primary  and  sec- 
ondary deviations  are  equal  ;  in  })aralytic  s(piint  the  sec- 
ondary deviation  exceeds  the  primary. 

The  symptoms  of  a  paralytic  squint  are  :  loss  of  motility  ; 
diplopia ;  vertigo  ;  compensatory  position  of  the  head ;  the 
secondary  deviation  is  greater  than  the  primary  ;  and  there  is 
false  projection. 

The  loss  of  motility  depends  upon  the  muscles  paralyzed. 
When  the  third  nerve  is  affected,  all  the  extraocular  muscles 
except  the  external  rectus  and  suj)erior  oblique  may  l)e  para- 
lyzed. The  eye  protrudes  slightly,  since  tiiree  of  the  recti  are 
lax ;  the  eye  is  turned  outward  and  downward ;  there  is 
ptosis  ;  the  pupil  is  dilated  and  accommodation  suspended. 
When  all  tlie  extraocular  and  intraocular  (ciliary  muscle  and 
sphincter  pupillse)  muscles  are  paralyzed,  the  condition  is 
called  ophthalmoplegia  totalis;  when  the  extrinsic  ocular 
muscles  are  paralyzed,  ophth(dmoplegia  externa;  and  when 
the  intrinsic  (ciliary  and  sphincter  pupilla?)  muscles  are 
alfected,  opidhalmoplegia  i)itcr)ia. 

When  paralysis  affects  both  eyes  in  such  a  way  that  asso- 
ciated movements  are  not  possible;  the  condition  is  known  as 
conjugate  paralysis. 

Diplopia:  Binocular  diplopia  occurs  in  the  more  recent 
cases,  and  is  due  to  the  fact  that  the  visual  axis  of  one  eye 
deviates  from  the  point  of  regard.  Homonymoiis  diplopia 
occurs  when  there  is  undue  convergence  of  the  eyes,  and  the 
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right  eye  sees  the  image  to  the  right  side  and  the  left  eye  the 
image  to  the  left. 

When  the  images  are  crossed,  the  image  to  the  left  being 
seen  by  the  right  eye  and  the  image  to  the  right  by  the  left 
eye,  the  eondition  is  called  /uicroni/viou.s  or  crossed,  diplopia. 
This  occurs  in  divergence  of"  the  eyes. 

Jioth  forms  ocenr  in  paralytic  S(|nint  according  to  the  kind, 
but  evidently  diplopia  aj)pears  when  only  the  eyes  are  moving 
in  the  direction  requiring  the  function  of  the  paralyzed 
muscle. 

Vertigo  and  compensatory  position  of  the  head  :  The  patient, 
in  order  to  prevent  vertigo  and  diplopia,  liolds  the  head  in 
such  a  way  tliat  the  affected  muscle  does  not  (!ome  into  play. 
As  a  rule,  the  head  is  turned  in  a  direction  oj)j)osite  to  that 
of  the  functioning  muscle. 

The  secondary  deviation  is  greater  than  the  primary  bet^ause 
the  extra  impulse  to  a  paralyzed  nniscle  of  the  diseased  eye 
causes  but  slight  rcsjionse  ;  whereas  the  similar  impulse  to 
the  corresponding  muscle  of  the  other  eye  produces  the  full 
effect. 

False  projection  occurs  in  an  eye  with  a  paralyzed  muscle, 
the  sound  eye  being  covered  when  the  function  of  that  muscle 
is  re(|uired  to  see  an  object.  The  patient  believes  that  he  sees 
the  image  at  a  point  corresponding  with  the  impulse  to  the 
paralyzed  muscle. 

In  recent  paralj/ses,  the  diplopia,  vertigo,  and  comj)ensatory 
position  of  the  head  will  be  well  marked  ;  but  in  old  cases 
the  retina  of  the  diseased  eye  learns  to  exclude  the  im- 
ages, and  these  symptoms  are  not  present.  In  old  j)aralyse« 
contracture  of  the  antagonists  may  occur. 

The  etiology  of  paralyses  of  the  ocular  muscles  may  be  due 
to  intracranial  or  orbital  lesions. 

These  are  very  often  the  result  of  syphilis;  but  cerei)ral 
diseases  (particularly  those  at  the  base  of  the  skull),  tubercu- 
losis, diabetes,  diphtheria,  injury,  rheumatism,  and  exposure 
to  cold  are  also  causal. 

The  treatment  of  paralytic  squint  will  depend  uj)on  the 
cause.     A\'hen   there  is  a  syj)hilitic  history,  mercury  and  the 
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iodides  should  be  administered.  In  rheumatic  paralyses  tiie 
salicylates  and  diapiioretics  are  indicated.  Use  of  the  con- 
stant current  is  aj)plicable  to  all  recent  cases.  The  paralyzed 
muscle  may  also  be  exercised  with  the  aid  of  prisms.  The 
employment  of  prisms  is  sufficient  to  relieve  the  diplopia  and 
vertigo  when  the  squint  is  of  low  degree  ;  but  an  opaque  plate 
before  the  paralyzed  eye  is  necessary  in  bad  cases.  When 
contracture  of  an  antagonistic  muscle  occurs,  the  condition 
may  be  remedied  by  a  tenotomy  of  this  muscle  and  an  ad- 
vancement of  the  paralyzed  one.  Complete  paralyses  are 
incurable. 

Varieties  of  non-paralytic  or  concomitant  strabismus :  This 
is  convergent  when  one  eye  turns  inward  ;  divergent,  M'hen  one 
eye  turns  outward;  monoldteral,  \\\\cu  the  same  eye  always 
squints;  and  alternating,  when  sometimes  one  and  sometimes 
the  otiier  eye  squints.     It  may  be  periodic  or  constant. 

Etiology  of  concomitant  strabismus :  It  may  develop  from  a 
heterophoria  or  be  due  to  a  visual  disturbance  of  one  eye, 
such  as  a  refractive  error,  opacities  of  the  cornea  or  lens,  and 
intraocular  disease. 

Convergent  ,st)-abi.wms  is  very  often  associated  with  hyper- 
metropia.  This  is  due  to  the  fact  that  hyj)ermetropes  require 
a  great  effort  to  accommodate  for  near  vision,  and  because  of 
the  connection  between  convergence  and  accommodation  suf- 
ficient accommodation  recpiires  a  strong  impulse  toward  con- 
vergence. Hv|)ermetropia  Mhen  assocated  with  a  visual 
disturbance  which  is  the  result  of  a  congenital  condition  or 
postnatal  disease  is  likely  to  lead  to  strabismus.  A\'hen  the 
eyes  are  first  required  for  near  vision — that  is,  between  the 
age  of  three  and  six — strabismus  most  frequently  develops. 
Very  often  the  squint  is  periodic,  being  noticed  only  when 
the  child  fixes  for  near  objects;  later  it  may  become  constant. 

The  treatment  oi^  convergent  .slrahismns  should  always  Ijegin 
with  a  correction  of  the  refractive  errors.  Children  should 
not  be  operated  uj)on  before  six  years  of  age,  when  they  begin  to 
attend  sciiool  and  re(juire  their  eyes  for  near  work.  Children 
under  six  years  should  be  refracted  after  a  retinoscopic  exam- 
ination, and  the  full  correction  should  be  prescribed.  It  is 
also  well  to  keep  the  eyes  under  the  influence  of  a  cycloj)legic 
(atropine)  for   several   months.      In  order  that  the  squinting 
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eye  may  not  become  amblyopic  from  disuse,  its  employment 
should  be  forced  by  bandaging  the  other  eye,  Spontaneous 
cure  sometimes  takes  place. 

If  after  faithful  trial  <»f  non-operative  measures  the  stra- 
bismus does  not  diminish,  a  tcnotomij  of  the  internal  rectus 
must  be  performed.  When  alternating  strabismus  is  present, 
the  eye  with  worse  vision  should  be  first  operated,  and  if  after 
one  or  two  months  the  squint  is  still  ))resent,  the  internal 
rectus  of  the  other  eye  should  be  tenotomized.  An  advance- 
ment of  the  external  rectus  together  with  tenotomy  of  the 
internal  rectus  is  seldom  recpiired. 

Divergent  strabismns  is  very  frequently  associated  with 
myopia.  For  near  vision  a  myope  needs  little  or  no  accom- 
modation, and  the  impulse  to  the  internal  recti  is  accordingly 
small.  As  the  my()j)ic  eye  is  often  increased  in  size,  its  in- 
ward movement  is  also  mechanically  interfered  with.  When 
the  convergence  is  insufficient  for  near  vision  one  eye  turns 
out.  Divergent  strabismus  begins  in  youth  (children  are 
very  seldom  myopic),  and  tends  to  increase  with  age.  An 
operation  has  only  a  cosmetic  effect,  for  vision  is  very  rarely 
restored.  The  simple  operation  of  tenotomy  of  the  external 
rectus  is  seldom  sufficient,  an  advancement  of  the  internal 
rectus  being  also  necessary.     In  some  cases  nothing  helps. 

Nystagmus. 

Nystagmus  is  a  condition  of  the  eyeball  in  which  rapid, 
lateral,  vertical,  or  rotatory  movements  take  place.  It  usually 
affects  both  eyes  when  the  movements  of  whatever  kind  are 
simultaneous. 

Nystagmus  may  be  due  to  amblyopia  which  developed  at 
an  early  age  ;  congenital  anomalies ;  great  refractive  errors  ; 
or  retinitis  pigmentosa.  It  also  occurs  with  cerebral  diseases, 
and  develops  in  coal-mind's  because  of  the  position  in  which 
they  are  sometimes  obliged  to  work.  Coal-miners'  nystagmus 
stops  when  the  work  is  definitively  discontinued.  Other 
forms  of  nvstagmus  are  not  amenable  to  treatment,  and  the 
correction  of  coexisting  refractive  errors  will  be  found  unsat- 
isfactory. 
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REFRACTIVE  ERRORS. 

Varieties. 

\ 

As  regards  its  refractive  condition,  the  eye  is  either  em- 
metropic (normal)  or  ametropic  (abnormal).  In  an  emme- 
tropic eye  parallel  rays  from  distant  objects  (twenty  feet  and 
more)  are  fociissed  on  the  retina  without  any  accommodative 
effort. 

When  the  rays  do  not  focus  on  the  retina,  the  conditions 
being  the  same,  the  eye  is  ametropic. 

When  parallel  rays  passing  through  all  meridians  of  the 
cornea  focus  in  front  of  the  retina,  the  ciliary  muscle  being 
relaxed,  the  condition   is  called  myopia. 

When  the  rays  focus  behind  the  retina,  the  condition  is 
one  of  hypermetropia. 

When  the  parallel  rays  passing  through  one  meridian  of 
the  cornea  focus  on  the  retina  and  others,  ])assing  through  a 
meridian  at  right  angles  to  the  first,  focus  in  front  of  the 
retina,  the  condition  is  called  simple  myopic,  astigmatism; 
when  behind  the  retina,  simple  hyperopic  astigmatism  is 
present. 

When  parallel  rays  passing  through  two  meridians  at  right 
angles  to  each  other  focus  at  different  points  in  front  of  the 
retina,  compound  myopic  astigmatism  is  present. 

When  the  rays  focus  at  different  points  behind  the  retina 
the  condition  is  one  of  compound  hyperopic  astigmatism. 

When  the  refraction  of  the  two  eyes  is  different,  the  con- 
dition is  called  anisometropia. 

Myopia. 

Etiology :  Myopia  may  be  due  to  an  increase  of  the  re- 
fractive power  of  the  eye  or  to  an  elongation  of  its  axis. 
An  increase  of  corneal  or  lenticular  curvature,  an  increase 
of  density  of  the  lens,  and  spasm  of  the  ciliary  muscle, 
whereby  the  convexity  of  the  lens  remains  at  its  greatest 
point,  are  the  causes  of  abnormally  great  refracting  power  of 
the  eye.  Axial  myopia  is  due  to  distention  of  the  sclera, 
and  when  the  bulging  occurs  at  the  posterior  part  of  the  eye 
it    forms    the    so-called   posterior   staphyloma.     There    may 
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also  bo  a  displaeonK'nt  of  tla'  inner  or  the  outer  layer  of  the 
sclerotic,  producing  a  chanire  in  shape  of  the  discal  end  of  the 
intervaginal  space  (Fi.u".  --). 

In  order  to  determine  the  degree  of  myopia,  tiie  patient 
should  he  seated  twenty  feet  from  the  test-types,  and  concave 
glasses,  beginning  with  the  weaker  and  gradually  increasing, 
should  be  put  before  the  eye  to  be  examined  :  the  weakest 

Fig.  22. 


Ophthalmoscopic  view  of  change  in  shape  of  discal  end  of  intervaginal  space. 

(Jager.) 


concave  glass  which  gives  the  best  vision  represents  the  degree 
of  mvoj)ia.  The  degree  of  niyo})ia  varies  from  a  very  low 
amount  to  twenty,  or  rarely,  thirty  dioj)tres. 

In  prescribing  glasses  for  myopia  of  two  or  even  three  diop- 
tres, glasses  are  not  necessary  for  near  work,  but  are  usually 
very  desirable  for  distant  vision.  When  astigmatism  is  also 
present,  its  correction  is  often  of  advantage  for  near  work. 
WJien  the  myopia  is  less  than  seven  dioptres,  one  pair  of 
glasses  not  quite  correcting  the  myopia  suffices  for  near  and 
distant  vision  when  the  accommodation  is  good.  If  not  good, 
two  pairs  of  glasses  should  be  prescribed,  one  quite  correcting 
the  myopia  for  distance  and  a  weaker  one  for  near  work. 
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When  the  myopia  exceeds  seven  dioptres,  two  pairs  of  glasses 
will  generally  be  required. 

Hypermetropia. 

Etiology :  Hypermetropia  may  be  due  to  diminished  refrac- 
tive power  of  the  media  or  to  a  shortening  of  the  axis  of  the 
eye.  A  flattening  of  the  cornea  and  diminished  density  or 
absence  of  the  lens  diminish  the  refractive  power  of  the  eye. 
Axial  hypermetropia  may  be  congenital  or  due  to  protrusion 
of  the  retina. 

When  a  hyperope  has  not  the  necessary  accommodative 
power  to  see  distinctly  at  twenty  feet,  the  strongest  convex 
glass  necessary  to  produce  distinct  vision  represents  the  de- 
gree of  manifest  hypermetropia. 

The  convex  glass  necessary  to  give  distinct  vision  at  twenty 
feet  when  the  ciliary  muscle  is  paralyzed,  represents  tiie  total 
hypermetropia. 

The  difference  between  the  total  and  manifest  hyperm(;tropia 
is  the  amount  concealed  by  the  accommodation,  and  is  called 
the  latent  hypermetropia. 

When  the  power  of  accommodation  of  a  hyperopic  eye 
is  reduced  to  nil,  or  is  insufficient  to  bring  ])arallel  rays 
to  a  focus  on  the  retina,  the  condition  is  calletl  absolute 
hypermetropia. 

Tiie  amplitude  of  accommodation,  which  is  the  difference  of 
refractive  power  of  the  eye  when  at  rest  and  when  accommo- 
dation is  exerted  to  the  utmost,  is  the  same  in  a  hy])ermetropic 
and  an  emmetropic  eye;  but  the  near  ])oint  of  the  former  is 
at  a  greater  distance  from  the  eye  than  that  of  the  latter.  Jn 
consequence  of  the  extra  effort  of  accommodation  necessary 
for  near  vision  the  ciliary  nuiscle  l)ecomes  tired,  and  this  con- 
dition is  known  as  accommodative  asthenopia,  not  to  be  con- 
founded with  nmsenhtr  and  nerroits  asthenopias. 

Tlie  treatment  of  hypermetropia  with  convex  glasses  is  very 
satisfactory.  A  hypermetropia  less  than  1  D.  after  use  of 
atropine  can  usually  be  disregarded.  When  it  exceeds  1  D., 
as  a  rule,  a  glass  should  be  prescribed  weaker  by  0,25  D.  for 
''very  dioptre  of  hypermetropia.  In  children  more  may  be 
l"diioted  with  advantage  ;  and  when  the  degree  of  hyperme- 
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tropia  in  adults  exceeds  o  or  4  D.  tlie  same  exception  to  the 
rule  applies. 

Presbyopia. 

Etiology  :  Presbvopia — "  old  sight " — is  the  result  of  a  senile 
change  to  which  every  eye  is  subject  about  the  age  of  forty 
years.  It  is  due  to  the  impaired  elasticity  of  the  lens,  in  con- 
sequence of  which  its  convexity  is  insuihcient  for  near  work. 

Treatment  of  presbyopia  in  emmetropic  eyes :  The  aid  of 
convex  glasses  supplies  the  want  of  elasticity  which  increases 
with  age  up  to  a  certain  point.  As  the  inherent  elasticity  of 
the  lens  and  its  consecpient  convexity  diminish,  so  the  near 
point  at  which  perfect  vision  is  possible  recedes  from  the  eye. 
When  presbyf)pia  begins  this  point  is  22  cm.  The  table  below 
gives  the  distance  of  the  near  point  from  the  eye,  and  the 
strength  of  the  convex  glass  necessary  to  bring  this  point  to 
22  cm.  in  emmetropic  eyes  for  the  various  ages. 

Presbyopia  Table  for  Emmetropic  Eyes. 


Age. 


40 
45 
50 
55 
60 
65 
70 
75 
80 


Distance  of  p. 


Cm. 


Inches. 


22 
28 
43 
67 
200 

Infinity. 

Acquired  H  = 

H  = 

H  = 


9 
11 
17 
27 

72 

1     D. 

1.5  D. 
2.5  D. 


Pr.  expressed  by  the  lens 

necessary  to  bring  p  to 

22  cm.  or  9". 


Dioptres. 


0 
-1 
2 
3 
4 

4.5 
5.5 
6 
7 


Paris  inch 
scale. 


0 

135 


The  above  table  applies  only  to  emmetropic  eyes  ;  hence  it 
is  necessary  to  consider  the  treatment  when  the  eyes  are  ame- 
tropic.  The  visual  acuity  in  every  case  for  twenty  feet  should 
be  determined,  and  the  glass  found  which  gives  the  best  vision. 
If  the  patient  is  a  hyperope,  the  glass  representing  the  manifest 
h.ypermetropia  should  be  added  to  the  convex  glass  recom- 
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mended  for  an  emmetropic  eye  of  an  individual  of  the  same 
age ;  if  he  be  a  myope,  tlie  amount  shouhl  be  subtracted.  In 
every  case  the  correction  shoukl  be  tried  with  test-types  for 
near  vision,  and  changes,  if  necessary,  be  made. 

Astigmatism. 

Varieties  :  Astigmatism  is  either  regular  or  irregular.  When 
the  curvature  of  the  refracting  media  is  regular  in  every 
meridian,  however  different  the  curvatures  of  any  two  merid- 
ians may  be,  the  astigmatism  is  regular ;  when  the  curvature 
in  a  meridian  is  not  regular — that  is,  not  the  same  throughout 
—  the  rays  ])assing  through  it  do  not  focus  at  a  point,  and  the 
astigmatism  is  irregular.  Regular  astigmatism  can  be  cor- 
rected by  proper  cylindrical  glasses,  but  it  is  not  possible  to 
correct  the  irregular  form. 

Regular  astigmatism  may  be  corneal  or  lenticular,  or  both. 
The  amount  of  corneal  astigmatism  and  its  axis  can  be  quickly 
and  objectively  determined  with  the  aid  of  an  ophthalmometer. 
Retinoscopy  affords  a  method  of  determining  the. amount  of  a 
regular  astigmatism  of  whatever  kind,  and  apjiroximately  the 
axis.  Subjectively  the  astigmatism  can  be  determined  with  the 
aid  of  cylindrical  lenses  and  an  astigmatic  chart.  The  axis  of 
the  cylinder  which  is  necessary  to  make  all  lines  of  the  chart 
equally  distinct  will  be  at  right  angles  to  the  meridian  which 
requires  correction,  and  the  strength  of  the  cylinder  is  the 
degree  of  the  astigmatism.  The  amount  of  astigmatism 
represents  the  difference  between  the  greatest  and  least  curva- 
tures in  two  meridians,  called  the  principal  meridians,  which 
are  at  right  angles  to  each  other.  Very  frequently  one 
meridian  is  vertical,  the  other  horizontal.  As  a  rule,  the 
vertical  meridian  has  the  greater  curvature  ;  when,  however, 
the  horizontal  has  the  greater  curvature,  the  astigmatism  is 
said  to  be  against  (he  rule. 

When  the  refraction  of  one  meridian  is  emmetropic  and  the 
other  hypermetropic,  the  condition  is  one  of  sii)ij)le  hyperopic 
astigmatism. ;  when  emmetropic  in  one  meridian  and  myopic 
in  the  other,  simple  myopic  astigmatism.  When  both  meridians 
are  hypcrnu'tro[>ic  (one,  of  course,  more  than  the  other),  the 
condition   is    called    compound   hyperopic  astigmatism ;    when 
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both  Mil'  mvopic,  roiiipoinid  mifojtic  aslir/nuitl.w}.  W'hcu  tlie 
ri'tVnctioii  is  myopic  in  one  of  the  j)rin('ip:il  moritliaiis  and 
livpeniK'tropic  in  the  other,  tlic  condition  is  called  mi.xrd 
(isfi(/in<tllsiii.  'I'lie  treatment  of  astigmatism  consists  in  the  use 
of  a  cvlinder,  the  axis  of  which  is  placed  at  ri<^ht  angles  to 
the  meridian  reipiirinjj^  correction.  Simple  astij^matisni  under 
O.o  D.  does  not  i;ive  much  trouble  uidcss  the  meridian  is  not 
vertical  or  horizontal.  It  shoidd  then  he  corrected.  The  full 
correction  of  the  asti<j^matism  should  always  he  j^ivcn  unless 
it  exceeds  (J  (»r  7  I).,  when  a  deduction  is  frecpieutly  necessary. 
For  irregular  astigmatism  cylinders  are  useless,  but  the  em- 
ployment of  a  steno[)(eic  slit  is  sometimes  of  value. 

Anisometropia  may  be  corrected  with  the  j) roper  glasses ; 
but  when  the  dill'erence  of  refraction  is  great  they  will  not  be 
satisfactory. 

Determination  of  Refractive  Errors. 

To  determine  refractive  errors  and  j)r()j)erly  correct  them 
constitutes  the  major  j)art  of  ophthalmic  practice.  'J'hese  errors 
are  frequently  associated  with  distiiri)ance  of  muscle-balance, 
and  this  materially  complicates  the  work.  The  existence  of 
refractive  errors  can  be  often  ascertained  by  taking  the 
patient's  vision,  each  eye  separately,  with  aid  of  the  test-tvpes, 
and  in  every  case  the  examination  should  begin  in  this  way. 
The  use  of  a  cj/c/opler/io  will,  it  is  l)elieved,  give  the  best 
results  in  patients  under  forty  years  of  age,  and  accordingly 
atropine  should  be  used  when  the  patient  can  sacrifice  the 
time.  In  children  atropine  shoidd  always  be  emj)loved  ;  in 
adults,  who  cannot  spare  the  time,  liomatropine  may  be 
used,  and  in  many  cases  with  goo(l  results,  although  the 
paralysis  following  instillation  of  homatroj)ine  is  not  equal 
to  that  after  use  of  atropine.  After  relaxation  of  the  ciliarv 
muscle  the  refractive  condition  of  the  eye  can  verv  nearlv  be 
determined. 

The  use  of  the  various  /en.scs  of  the  test-case  aft(^r  o|)lithal- 
moscopic  and  j)ossibly  retin()scoj)ic  examination  will  disclose 
the  refractive   error. 

For  the  examination  o^ piesbyopeH2i  cycloplegic  is  not  neces- 
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sary,  and  may  be  dangerous  in  very  rare  cases  from  increase 
of  intraocular  pressui'e. 

Tn  correcting  the  heterophorias  it  is  \vell  to  ascertain  the 
adduction,  abduction,  and  circumduction  at  twenty  feet.  Al)- 
duction  is  determined  by  placing  before  a  patient's  eye  the 
strongest  prism,  base  lii,  whicii  does  not  produce  diplopia  not 
to  be  overcome  ;  adduction,  by  placing  the  strongest  prism, 
base  Old;  and  circumduction,  base  down.  The  j)o\ver  neces- 
sary to  overcome  a  ])rism,  base  placed  (Jown  before  the  right 
eve,  represents  the  right  circumduction  ;  before  the  left  eye, 
left  ciicumduction.  Normally,  abduction  is  about  7  degrees; 
adduction,  from  30  to  40  degrees  according  to  })ractice  ;  and 
circumduction,  2  degrees.  A  case  of  heterophoria  should  not 
be  operated  upon  until  the  efiect  of  .-pherical,  cylindrical,  and 
prismatic  glasses  has  been  tested. 

A\'hen  prisms  give  relief  after  spherical  and  cylindrical 
glasses  have  failed,  the  patient  may  be  operated  upon  if,  for 
esophoria  or  exo])horia,  a  prism  of  at  most  6  degrees  does  not 
correct  the  trouble. 

A.  hvj)erphoria  of  2  degrees  is  often  relieved  by  a  graduated 
tenotomy.  Heterophorias  of  high  degree  require  surgical 
interference. 


OPERATIONS. 

Lid  Operations. 

Trichiasis  may  be  relieved  by  ablation,  transplantation, 
elevation  of  the  bed  of  hair-follicles,  or  by  correcting  the 
positi(Mi  of  the  tarsus  : 

For  ablation,  the  lid  is  supported  on  a  horn  |)late,  and  w  itli 
a  small  scalj)el  an  incision  al)out  'J  mm.  deep  is  made  through 
the  free  border  of  tiie  lid  between  the  orifices  of  the  Mei- 
bomian glands  and  the  (;ilia  tlu;  w  hole  length  of  the  lid  ;  the 
flaj)  containing  the  cilia  is  then  excised. 

For  transplantation,  a  horizontal  fold  of  skin  is  excised, 
and  an  incision  as  for  ablation,  but  slightly  deeper,  is  made. 
The  wound  of  the  integument  is  then  sutured,  whereby  the 
bed  of  follicles  is  drawn   np  in   jyrojiortion   to  the  size  of  the 
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excised  skin.  Tlic  excised  skin  is  trimmed  to  fit  the  exposed 
surface  below  and  <2^raf"ted. 

The  bed  of"  hair-follicles  can  be  drawn  up  by  Hotz's  method  : 
An  incision  is  made  across  the  upper  margin  of  the  tarsal 
cartilage  of  the  upper  lid  and  the  exposed  part  of  the 
ori)i(ularis  is  excised.  Three  or  four  sutures  are  used  to 
close  the  wound  in  such  a  way  that  the  tarsal  cartilage  is 
included  in  each  suture,  giving  the  skin  firm  attachment  to 
tiie  cartilage. 

The  position  of  the  tarsus  may  be  corrected,  Snellen's  opera- 
tion, by  excising  from  it  a  wedge-shaped  piece  after  the  skin 
has  been  incised  and  the  muscle  excised,  as  is  done  in  the 
Hotz  operation.  The  lower  border  of  the  lid  is  everted  and 
kept  in  this  position  by  several  sutures.  Each  suture  is 
armed  with  two  needles,  one  of  which  is  introduced  into  the 
upper  border  of  the  tarsus  to  give  firm  support ;  and,  after 
the  suture  has  been  drawn  through  the  cartilage,  both  needles 
are  pushed  through  the  integument  of  the  lower  lip  of  the 
wound  at  a  short  distance  from  each  other.  The  needles  are 
then  removed,  and  each  suture  is  tied  upon  a  bead  and  finally 
attached  to  the  forehead  with  j)laster. 

Spasmodic  entropion  of  the  lower  lid  occurs  in  old  people 
when  there  is  relaxation  of  the  superabundant  skin  and  con- 
traction of  the  orbicularis  muscle.  To  relieve  this  condition, 
a  horizontal  fold  of  skin  equal  to  the  breadth  of  the  lid 
should  be  excised,  and  also  the  part  of  the  orbicularis  ex- 
posed by  the  wound.  The  instruments  necessary  are  a  horn 
plate,  scalpel,  scissors,  and  forceps. 

Organic  entropion  frequently  causes  trichiasis,  and  the  opera- 
tions suggested  for  the  latter  are  frequently  applicable  to  the 
former. 

Ectropion  of  the  lower  lid  of  old  people  due  to  relaxation 
of  the  tissues  may  be  improved  by  removing  a  V-shaped 
])iece  of  integument  and  bringing  the  edges  of  the  wound  in 
apposition.  When  the  ectropion  is  slight  with  little  loss  of 
tissue,  a  V-shaped  incision  involving  the  scar  producing  it 
is  made,  and  the  flap  dissected  up  until  the  lid  is  no  longer 
everted.  A\'hen  the  lower  edges  of  the  wound  are  sutured,  the 
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.  V  becomes  a  Y.     The  operation   is  completed  by  suturing  the 
arms  of  the  Y. 

When  the  ectropion  is  extreme  and  there  is  considerable 
loss  of  tissue,  a  blepharoplasty  is  necessary.  To  perform  this, 
a  flap  may  be  transplanted  from  the  neighboring  skin  with  a 
pedicle;  the  adjacent  skin  may  be  pushed  into  the  gap;  or 
small  dermic  or  epidermic  grafts  may  be  used. 

A  canthoplasty  is  an  operation  designed  to  lengthen  the  pal- 
pebral fissure  at  the  outer  canthus.  The  lids  are  separated  by 
a  speculum  or  with  the  fingers  of  the  left  hand,  and  the  can- 
thus  cut  with  a  pair  of  strong  scis-ors.  'J'he  skin,  muscle, 
conjunctiva,  and  external  palpebral  ligament  are  divided  by 
the  cut.  The  ocular  conjunctiva  near  the  incision  is  dissected 
up  and  included  in  the  sutures,  of  which  three  are  necessary 
— one  at  each  margin  of  the  wound  and  one  at  the  angle. 

A  tarsorrhaphy  is  an  operation  designed  to  shorten  the 
palpebral  fissure.  This  may  be  accomplished  by  excising 
the  lid-margins  of  both  lids,  including  the  roots  of  the  cilia 
near  the  outer  canthus,  and  stitching  the  denuded  surfaces 
together. 

Operations  for  ptosis,  particularly  the  congenital  form,  and 
any  other  which  has  not  been  successfully  treated  by  other 
methods,  have  been  devised  by  Wilder  and   Panas. 

To  perform  Wilder's  operation,  general  aiuesthesia  is  neces- 
sary. It  is  done  as  follows :  After  the  eyebrow  has  been 
shaved,  an  incision  about  one  and  a  half  inches  in  length  Is 
made  just  above  the  margin  of  the  orbit  and  parallel  with  it 
down  to  the  periosteum.  The  lower  lip  of  the  wound  is  then 
retracted,  and  the  integument  and  muscle  are  dissected  from 
the  underlying  tarso-orbital  fascia  until  the  tarsus  is  partially 
exposed.  Two  sutures  of  fine  sterili/.ed  silk  or  catgut,  each 
of  which  armed  with  needles  at  both  ends,  are  then  recpiired. 
The  first  needle  of  one  suture  is  pushed  through  the  upper 
part  of  the  tarsus  about  the  middle  of  the  outer  half",  in  order 
to  secure  a  firm  hold  for  the  suture,  and  is  then  passed  through 
the  tarso-orl)ital  fascia  verti(!ally  uj)ward  toward  the  margin 
of  the  orbit  in  such  a  way  that  a  purse-string  suture  results. 

11  — Evo. 
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Finally,  the  needle  should  include  the  muscle  and  connective 
tissue  of  the  upper  lij>  of"  the  wound. 

The  second  needle  is  introduced  into  the  tarsal  cartilaj2;e  a 
little  to  the  nastd  side  of  the  point  where  the  first  needle  was 
introduced,  and  passed  through  the  tarso-orhital  fascia  in  the 
same  manner  as  was  the  first  needle,  and  after  it  has  included 
the  nniselc  and  connective  tissue  of  the  upj>er  lip  of  the  wound 
both  ends  of  the  suture  may  he  drawn  up  to  tlu;  extent  nec- 
essary to  relieve  the  ptosis.  The  second  suture  is  introduced 
in  the  same  way  as  the  first,  about  the  middle  of  the  inner 
half  of  the  tarsal  cartilage,  and  then  both  sutures  are  tied 
after  sufficient  traction   has  been   made. 

After  cleansing  the  wound,  the  operation  is  finished  by 
coajiting  the  edges  of  the  j)rimarv  incision  with  the  necessary 
sutures  and  applying  a  firm  bandage.  These  sutures  should 
be  removed  in  i\\ii  or  six  days,  but  the  deep  sutures  allowed 
to  remain,  llemoval  of  the  deep  sutures  because  of  suppura- 
tion does  not  modify  the  success  of  the  o])eration. 

Operations  on  the  Lachrymal  Apparatus. 

To  probe  the  nasal  duct,  a  lachrymal  probe,  of  which  vari- 
ous sizes  should  be  at  command,  is  necessary.  Jf  j)ossil)le, 
pass  a  j)r()be  of  middle  size  through  the  punctum  of  the  lower 
lid  after  it  has  been  dilated,  and  push  it  horizontally  inward 
in  the  canaliculus  until  the  bony  wall  is  felt. 

When  great  difficulty  is  experienced  in  passing  the  probe 
through  the  canaliculus,  it  is  necessary  to  slit  it  up.  This 
can  be  accomplished  by  passing  the  point  of  a  canaliculus- 
knife  vertically  into  the  ])uncture,  and  after  turning  the 
instrument  (with  the  cutting-edge  directed  upward)  in  a 
line  with  the  canaliculus  it  is  pushed  through  until  the  resist- 
ance of  the  lachrymal  bone  is  felt.  The  handle  of  the  knife 
is  then  dej)ressed  and  slightly  withdrawn,  to  divide  the  in- 
ternal neck  ;  and  having  been  again  introduced  to  the  limit 
of  the  sac,  the  instrument  is  brougnt  into  a  vertical  position, 
the  cutting-edge  of  the  knife  being  so  held  that  the  incision 
is  slightly  directed  inward.  This  fiivors  drainage.  This 
operation  is  to  be  done  otilv  when  absolutely  necessary  to 
permit  the  passage  of  the  probe. 
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"When  the  end  of  the  probe  touches  the  inner  wall  of  the 
sac,  it  is  turned  vertically  upward,  and  by  firm  and  constant 
pressure  pushed  downward,  slightly  outward,  and  backward 
through  the  nasal  duct  to  the  inferior  meatus  of  the  nose. 
Syringing  of  tiie  nasal  duct  is  contraindicated  immediately 
after  any  cutting  operation  of  these  parts. 

To  divide  a  stricture  of  the  nasal  duct,  a  strong,  narrow 
knife  may  be  used  like  a  probe,  and  pushed  through  the 
nasal  duct,  care  being  taken  not  to  make  a  false  j)assage. 
The  operation  for  cutting  a  stricture  of  the  nasal  duct  is  only 
a  preliminary  one  for  tlie  passage  of  the  lachrymal  probes, 
which  should  be  used  long  enough  to  establish  a  permanent 
opening. 

Tenotomy  and  Advancement. 

Tenotomy  of  the  internal  rectus  is  frecjuently  performed  ; 
the  external  redna  is  less  seldom  operated  on  ;  and  the  other 
muscles  are  rarely  touched. 

To  do  an  ordinary  tenotomy  the  following  instruments  are 
necessary :  a  speculum,  a  fixing-forceps,  Stevens'  straight 
forceps,  a  large  and  small  squint-hook,  and  a  curved  strabis- 
mus-scissors. 

A  horizontal  fold  of  conjunctiva  is  grasped  by  the  forceps 
over  the  insertion  of  the  muscle,  and  with  the  scissors  an  in- 
cision is  made  at  right  angles  to  the  fold.  This  cut  is  then 
enlarged  transversely  a(;ross  the  insertion  of  the  tendon  by  a 
snij)  of  the  scissors  above  and  below.  The  conjunctiva  is 
then  j)ushed  aside,  which  brings  the  capsule  of  Tenon  into 
view.  This  is  to  be  incised.  Holding  the  wound  open  with 
the  small  fon^ejts,  the  hook  with  the  end  downward  is  passed 
through  the  wound  and  kej>t  in  contact  with  the  sclerotic. 
When  the  bent  ])art  of  the  hook  is  in  the  Avound  the  instru- 
ment is  turned  around  so  that  the  end  of  the  hook  is  upward. 
The  end  of  the  hook  being  next  to  the  sclerotic  when  the 
instrument  is  brought  upward,  the  hook  must  ])ass  between 
it  and  the  tendon.  The  tendon  being  engaged,  the  forcejxs 
can  be  dispensed  with,  and  after  transferring  the  hook  to  the 
left  hand  tlie  scissors  is  passed  into  the  wound  between  the 
sclerotic  and  the  hook  and  the  fibres  of  the  tendon  cut.     The 
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liook  should  he  inoved  around  toward  the  cornea,  al)ove  and 
heloNV,  to  he  eertain  that  all  Hhres  have  heen  divided.  If  the 
conjunctival  wound  is  large,  one  suture  may  he  eni])loyed  to 
close  it;  otherwise  the  wound  may  he  left  alone. 

The  effect  of  a  tenotomy  upon  the  Inlcnud  rectus  is  likely 
to  increase  with  time,  and  may  amount  to  4  mm. ;  the  eH'ect 
on  the  crfcnid/  rvrtus,  on  the  other  hand,  diminishes  with 
time  and  never  exceeds  2  mm. 

The  elVcct  of  <jra<huded  tenotomies^  in  which  the  tendon  is 
huttoii-holed  or  only  partially  cut,  is  still  uncertain,  being 
highly  prized  by  some  and  considered  useless  by  others. 

An  advancement  is  done  when  the  ed'ect  of  a  tenotomy  is 
insufficient  or  excessive. 

To  perform  an  advancement,  general  antesthesia  is  usually 
necessary,  and  the  instruments  used  for  a  tenotomy,  with  the 
addition  of  an  advancement  forceps,  will  be  rc(piired. 

The  tendon  is  brought  into  view  by  vertical  incisions 
through  the  conjunctiva  and  the  capsule  of  Tenon.  After 
the  tendon  has  been  firmly  fixed  in  the  advancement  forceps 
it  may  be  cut  near  its  insertion.  A  silk  suture  is  carried 
through  the  middle  of  the  cut  end  of  the  tendon  from  before 
backward  (including  the  conjunctiva  and  Tenon's  capsule), 
and  the  needle,  passed  beneath  the  conjunctiva  and  capsule 
of  Tenon,  is  brought  out  near  the  lateral  edge  of  the  cornea. 
Similar  sutures  are  passed  through  the  u])per  and  lower  parts 
of  the  extremity  of  the  tendon  ;  the  upj)er  one,  after  being 
carried  beneath  the  conjunctiva  and  fascia,  is  brought  out 
above  the  upper  margin  of  the  cornea ;  the  lower  suture  after 
a  similar  course  is  brought  out  at  the  lower  margin  of  the 
cornea.  The  advancement  forceps  may  be  nf)w  removed. 
Tiie  middle  suture  is  then  tightened  sufficiently  to  produce 
the  required  efi'ect  and  tied.  The  upj)er  and  lower  sutures 
are  then  tied  and  the  operation  is  finished. 

The  eye  should  be  l)andaged  for  a  few  days  and  the  sutures 
left  in  place,  if  possible,  for  five  or  six  days. 

An  advancement  of  a  muscle  is  usually  combined  with  a 
tenotomy  of  the  antagonist. 
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Enucleation  and  Evisceration. 

Enucleation  is  the  removal  of  tlie  eyeball  from  the  capsule 
of  Tenon  with  preservation  of  the  muscles,  conjunctiva,  and 
other  orbital  tissues.  The  indicationH  for  an  enucleation  are  : 
injuries  of  such  kind  that  the  eye  is  inevitably  lost,  absolute 
glaucoma  when  other  treatment  is  useless,  malignant  tinnors, 
conditions  from  which  sympathetic  inflammation  may  occur, 
ectasias  not  amenable  to  treatment,  ocular  hemorrhage 
which  cannot  be  arrested,  and  a  blinded  and  disfiguring 
eye.  The  necessary  instrnment.s  are  :  a  speculum,  a  strabis- 
mus-scissors, a  heavy  curved  scissors,  a  fixation-forceps,  and 
a  large  squint-hook.  General  anaesthesia  is  necessary  for  this 
operation. 

The  ocular  conjunctiva  is  divided  around  the  cornea  and  as 
near  as  possible  to  it.  The  capsule  of  Tenon  is  then  opened 
and  the  external,  superior,  and  inferior  recti  muscles  and  con- 
nective tissue  are  divided  close  to  the  bulb,  with  or  without 
the  use  of  the  s(juint-hook.  AV' hen  the  three  recti  have  been 
divided  the  eye  can  easily  be  dislocated  forward,  and  with  the 
lieavy  curved  scissors  the  optic  nerve  can  be  cut.  The  in- 
ternal rectus  and  the  obliques  are  then  cut  close  to  the  bulb, 
and  the  operation  is  finished.  Hemorrhage  is  not  consider- 
able, and  is  controlled  by  ])ressure.  The  conjunctival  wound 
may  be  closed  by  sutures,  but  this  is  not  necessary.  An  arti- 
ficial eye  may  be  worn  three  weeks  after  the  operation. 

An  evisceration  of  the  bulb  consists  in  removal  of  every- 
thing within  the  sclera,  particular  care  being  taken  that  none 
of  the  choroid  is  left.  The  cornea  and  adjacent  sclera  is  cut 
away  and  the  contents  of  the  btdb  are  removed  with  a  spoon. 
The  conjunctival  edges  are  brought  into  apposition  with 
sutures ;  but  the  stump  is  not  better  than  that  left  after  enu- 
cleation unless  a  glass  ball  be  included  in  the  scleral  cavity. 
This,  however,  cannot  be  well  tolerated  and  is  often  expelled. 


Corneal  Operations. 

Paracentesis  of  the  cornea  is  performed  witli  a  needle, 
which  is  thrust  preferably  into  its  lower  and  outer  part. 
When  the  needle  enters  the  anterior  chamber  the  instrument 
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should  he  hronj^ht  into  a  phxno  paraHcl  with  tlie  iris,  to  avoid 
woiiiulinf;  it. 

The  corneal  section  made  lor  relief"  of  had  ulcers  is  per- 
formed with  a  (iiaefe  knife.  This  is  to  be  plunged  through 
sound  corneal  tissue  into  the  anterior  chamber,  across  Avhich 
it  is  carried  and  pushed  out  of  the  cornea  in  sound  tissue  at 
the  opposite  side.  'J'he  wound  heals  quickly  unless  it  is 
probed  too  often. 

Conicol  cornea  is  best  tested  by  removing  the  apex  of  the 
cone.  The  knife  in  making  the  incision  should  enter  the 
anterior  chamber.  Atroj)ine  is  to  be  instilled  and  the  bandage 
applied  until  the  wound  is  healed. 

Operations  on  Iris  and  Sclera. 

Iridectomy  is  an  operation  whereby  a  portion  of  the  iris 
is  removed. 

The  indications  for  such  an  operation  are :  to  make  an  artificial 
pupil;  to  diminish  the  intraocular  pressure;  to  prevent  the 
recurrence  of  iritis;  to  remove  foreign  bodies;  and  to  facili- 
tate the  extraction  of  a  cataract. 

An  artificial pxipil  is  desirable,  the  retina  and  nerve  being 
sound,  wlien  there  are  dense  opacities  of  the  cornea  or  lens 
Avhich  do  not  extend  to  the  perij)hery  ;  when  the  pupil  is 
occluded  ;  or  when  other  treatment  for  a  dislocated  lens  is 
useless.  Increase  of  tension  due  to  primary  or  secondary 
glaucoma  is  often  relieved  by  an  iridectomy,  which,  if  made 
for  this  ])urpose,  necessitates  the  removal  of  a  large  portion 
of  the  iris  as  near  as  possible  to  its  ciliary  attachment.  After 
subsidence  of  inflammation  following  a  recurring  iritis  an 
iridectomy  at  times  prevents  a  recurrence.  Small  cysts  and 
tumors  of  the  iris  and  forei(/n  bodies  often  require  the  removal 
of  the  segment  of  iris  in  which  they  are  developing  or 
imbedded.  A  preliminary  iridectomy  may  be  performed  to 
facilitate  an  extraction  of  a  cataract  when  tliere  are  old 
adhesions  and  other  complications.  It  may  also  be  done  to 
hasten  the  opacity  of  a  cataract.  After  an  iridectomy  for  this 
purpose  the  lens  should  be  kneaded  by  massaging  the  cornea 
with  a  cataract-spatula. 

The  instruments  necessary  to  j)erform  an  iridectomy  are  : 
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a  spring  speculum,  to  keep  the  lids  apart ;  a  fixation-forceps, 
to  steady  tiie  eyeball  ;  a  bent  triangidar  keratonie,  to  incise 
the  cornea  ;  an  iris  forceps,  to  grasp  the  iris  and  withdraw 
it  through  the  corneal  wound  ;  curved  scissors  for  excising 
the  part  of  the  iris  withdrawn  ;  and  a  spatula  to  replace  the 
iris. 

The  site  of  the  iridectomy  depends  upon  the  reason  for 
which  it  is  to  be  made.  When  for  optical  purposes,  the 
lower  nasal  side  should  be  selected,  the  coloboma  should  be 
narrow,  and  the  excised  portion  of  the  iris  not  too  large 
(Fig.  23). 

An  iridectomy  is  generally  made  in  the  upper  part  of  the 
iris,  since  the  upper  lid  will  partially  cover  the  coloboma. 
An  iridectomy  for  glaucoma  should  be  broad  and  the  iris 
removed  near  its  ciliary  attachment  (Fig.  24).     In  order  to 

Fig.  23.  Fro.  24. 


Iridectomy  downward  and  inward  fur        Iridectomy  lor  glaucoma.   (De  Wecker.) 
artificial  pupil.    (Nettleship  .i 

do  this,  the  corneal   incision  must  be  as  near  as  possible  to 
the  plane  of  the  iris. 

To  perform  an  iridectomy,  the  operator  stands  behind  the 
patient,  and  after  the  lids  are  separated  by  a  speculum,  the 
eyeball  is  steadied  with  a  fixation-forceps  at  a  point  opposite 
the  proposed  incision,  which  is  then  made.  The  point  of  the 
keratonie  should  first  be  pushed  through  the  cornea  perpen- 
dicularly, and  as  soon  as  it  is  seen  in  the  anterior  chamber  the 
plane  of  the  keratome  must  be  directed  from  the  lens  in  order 
that  the  capsule  may  not  be  injured.  This  should  be  near 
the  plane  of  the  iris  when  for  relief  of  tension  and  in  the 
limbus  ordinarily,  unless  the  operation  be  undertaken  for 
optical  reasons,  when  it  may  be  even  inside  the  limbus.  The 
iris  is  grasped  with  the  forceps,  which  have  been  introduced 
through  the  wound,  and  withdrawn.  With  the  scissors  this 
part  is  excised,  and  after  replacing  the  cut  edges  of  the  iris, 
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if  necessary,   the  operation   is  finished.     The  eye  should  be 
ke})t  bandaged  tor  about  a  week. 

Iridotomy  is  tiie  operation  for  dividing  the  iris  without  re- 
moving a  part  of  it.  Its  application  is  limited,  and  then  it 
is  not  very  successful.  INlost  cases  requiring  it  are  eyes 
which  are  blinded  from  exudate  after  cataract-extraction.  It 
niav  be  done  with  a  Graefe  Unife,  which  is  first  pushed 
through  the  cornea,  when  the  iris  and  opaque  membrane  may 
be  so  incised  that  the  pupil  becomes  a  slit. 

Sclerotomy  is  an  operation  for  relieving  the  increase  of  intra- 
ocular tension.  To  perform  this,  a  s])ring-speculum,  fixation- 
forceps,  and  a  (iraefe  knife  are  necessary.  Before  operating 
the  pupil  should  be  contracted  by  escrine,  which  is  even  indi- 
cated in  glaucoma,  in  order  that  the  iris  may  not  prolapse. 
The  eyeball  being  fixed,  the  Graefe  knife,  the  sharp  edge 
upward,  is  pushed  through  the  sclera  near  the  corneal  margin 
as  close  as  possible  to  the  plane  of  the  iris  on  the  u])per  tem- 
poral side  ;  and  after  crossing  the  anterior  chamber  should  leave 
the  eye  at  a  corresponding  place  on  the  other  side.  After  a 
few  strokes  of  the  knife  it  should  be  slowly  withdrawn  before 
a  Hap  has  been  made.  A  bridge  of  tissue  lies  between  the 
incisions,  one  being  on  each  side.  This  operation,  as  a  rule, 
is  not  so  satisfactory  as  an  iridectomy. 

Cataract  Operations. 

The  linear  and  fiap  extractions  are  the  operations  for  re- 
moval of  cataracts. 

The  linear  extraction  is  ap})licable  only  for  soft  or  mem- 
branous cataracts.  liefore  performing  this  operation  the  pupil 
should  be  dilated  with  atropine.  For  a  soft  cataract  a  small 
opening  about  one-fifth  of  an  inch  wide  is  made  with  a  kera- 
tome  within  the  margin  of  the  cornea  at  its  lower  border. 
The  capsule  is  then  opened,  if  this  has  not  already  been  done 
by  a  previous  operation,  and  all  pieces  of  lens-substance  are 
forced  out  of  the  eye  by  pressing  on  the  lower  part  of  it.  To 
remove  cataractous  membranes  after  making  the  corneal  open- 
ing, they  should  be  drawn  out  with  a  hook  or  forceps. 

For  removing  hard  cataracts  the  flap  extraction  is  neces- 
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sary  :  The  frst  step  of  the  operation  is  the  incision,  which 
should  be  large  enough  to  give  exit  to  the  hardened  lens. 
This  is  best  done  with  Graefe's  straight-knife  (Fig.  25),  of 

Fig.  25. 


Graefe  cataract-knife. 

which  the  cutting-edge,  directed  upward,  is  pushed  through 
the  limbus  at  the  upper  temporal  side,  and  after  passing 
through  the  anterior  chamber  should  come  out  of  the  eye  at  a 
corresponding  point  on  the  nasal  side.  By  making  a  few 
strokes  with  the  knife  the  incision  is  completed,  and  it  is  well 
to  include  a  bit  of  conjunctiva  in  the  flap. 

The  second  step  is  an  iridectomy,  and  the  third  is  the  open- 
ing of  the  anterior  capsule,  which  is  done  with  a  cystitome ; 
and  the  last  step  is  the  expulsion  of  the  lens. 

After  this  any  extraneous  material  in  the  anterior  chamber 
is  to  be  kneaded  out  by  stroking  the  eye  with  a  spatula,  the 
iris  is  to  be  neatly  replaced  if  neces.sary,  the  conjunctival 
wound  nicely  coapted,  and  the  eyes  bandaged. 

The  extraction  may  also  be  performed  without  an  iridec- 
tomy, but  the  beginner  will  do  better  by  employing  the  other 
method. 

The  instruments  neces.sary  to  perform  an  extraction  of  a 
hard  cataract  are  the  same  as  required  for  an  iridectomy 
(except  that  a  Graefe  knife  is  used  instead  of  a  keratome) ;  a 
cystitome,  to  tear  the  capsule ;  and  a  scoop. 

After  extraction  both  eyes  are  to  be  bandaged,  and  the 
patient  should  remain  in  bed  in  a  dark  room  for  a  week.  In 
the  meantime  the  lids  are  to  be  gently  bathed  two  or  three 
times  daily  after  the  second  day  with  warm  borated  water, 
and  a  drop  of  atropine  instilled  at  least  once  daily.  At  the  end 
of  a  week  the  eyes  need  not  be  bandaged  except  at  night,  and 
after  the  third  week  the  patient  may  be  allowed  to  go  out. 

Soft  cataracts  may  also  be  removed  by  solution  or  by  suction. 

The  operation  of  discission  causes  ab.sorption  of  the  lens- 
substance  by  exposing  it  to  the  action  of  the  aqueous.    To  per- 
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i'ovin  this  operation,  the  pupil  must  he  dihited,  general  or  local 
an:esthesia  (ticoonling  as  the  patient  is  unruly  or  not)  employed, 
anil  after  separation  of  tin;  lids  a  cataract-needle  is  thrust  into 
the  cornea   near  the  lower  and  temporal   border    (Fig.    2G). 

Fio.  26. 


Discission  oC  cutaract.    (Nellleship.) 

The  point  of  the  instnmient  is  ])ushed  through  the  capsule  into 
the  lens-.substance,  and  after  this  lias  been  gently  disturbed  the 
needle  is  withdrawn.  The  danger  of  the  operation  lies  in  the 
possibility  of  wounding  the  iris,  and  this  is  to  be  kept  in  mind. 
The  (tf(er-(reafme)if  consists  in  rest,  use  of  atropine,  and,  if 
there  be  considerable  reaction,  application  of  iced  water  and 
leeches. 

For  removal  by  suction,  a  cataract  must  be  licpiid.  A  dis- 
cission is  first  performed  and  the  nose  of  the  syringe  is  passed 
through  an  oj)ening  in  the  cornea  made  with  a  keratome. 
When  the  end  of  the  instrument  is  within  the  capsule,  the 
contents  can  be  removed  by  suction.  The  after-treatment  is 
the  same  as  for  discission. 
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ANATOMY  OF  THE  EAR. 

The  ear  is  divided  physiologically  into  two  parts,  viz. :  (a) 
the  conduction  apparatus,  by  means  of  which  sound-waves 
are  carried  to  the  terminal  filaments  of  the  auditory  nerve; 
and  (6)  the  perception  apparatus,  by  means  of  which  sound- 

FiG.  28. 


Fis  27.— Outer  surfare  of  the  left  tympanic  iiienibiaiic  ijf  au  adult;  V,  segment 
of  the  tyniiianic  niL-nihrane  lyinj,'  in  front  of  the  liandlo  of  the  niallons  :  TI,  posterior 
segment  of  tlie  tympanic  membrane  :  S,  S',  I'russak's  stri;c,  passing  from  the  short 
process  of  the  n'lalleus  to  the  spina  tymp.  post,  et  minor;  MS,  Shrapnell's  mem- 
brane     (Politzer) 

Fig.  28. — TiS,  superior  ligament  of  tlie  malleus  ;  LE,  external  ligament  of  the 
malleus,  S,  Shraimell's  membrane,  or  the  inembrana  fiaccida;  O,  Prussak's  sjjace; 
R,  part  of  the  attic  ;  T,  tendon  of  the  tensor  lympani  muscle      (Politzer.) 

waves  are  received  and  the  impression  conveyed  to  the  brain- 
centres,  where  they  are  recognized  as  sonnd. 
The  conduction  apparatus  is  composed  of: 

171 


172 


ANATOMY  OF  THE  EAR. 
Fto.  29. 


Incus. 
I 

I  .\f<itleus. 


__, .'iemi-circular  Canals. 

Vestibule. 
Cochlea. 


A  front  view  of  the  organ  of  hearing.    Right  side.    (Gray.) 

(a)  The  external  ear  : 

1.  The  auricle,  or  pinna  ;  and 

2.  The  external  auditory  canal  (Fig.  29). 

Fig.  30. 


External  view  of  a  rast  of  the  left  labyrinth  :  /,  fenestra  cochleae,  or  round  win- 
dow ;  a,  fenestra  vestibuli,  or  oval  window;  6,  ampulla  of  superior  semicircular 
canal;  e,  ampulla  of  posterior  semicircular  canal ;  d,  common  shaft  of  union  of 
these  two  canals;  c,  ampulla  of  the  horizontal  semicircular  canal;  g,  tractus 
spiralis  foraminosus.    (Uenle.) 
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(6)  The  middle  ear,  or  fi/mpanum : 

1.  Membrana  tynipani,  or  drum-head  (Fig.  27); 

2.  The  middle-ear  cavity  and  attic  (Fig.  28)  ; 

3.  The  ossicles  (malleus,  incus,  and  stapes) ; 

4.  Eustachian  tube  (Fig.  29) ; 

5.  Antrum  ; 

6.  Mastoid  cells. 

The  perception  apparatus,  or  internal  ear : 

(«)  The  vestibule ; 

(6)  The  semicircular  canals ; 

(c)  The  cochlea. 

Further  anatomical  details  are  given  in  Figs.  29  and  30. 

EXAMINATION  OF  THE  EAR. 

Ocular  Inspection  of  the  Ear. 

The  ear  should  first  be  examined  by  the  unaided  eye  for 
malformations  and  deformities  of  the   auricle  and    external 

Fig.  31. 


Indirect  illumination  of  the  ear. 


meatus.  The  mastoid  process  should  also  be  examined,  and  its 
color  and  size  compared  with  those  of  the  opj>osite  side.  If 
scars  exist,  they  should  be  noted,  and  in<piiry  made  as  to 
whether  they  are  due  to  accidental  or  surgical  injury,  or  to 
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PonuMlisoase-procoss.  The  auricle  and  external  meatus  should 
he  examined  for  evidences  of  irritation,  such  as  excoriations 
and  cczcnuitous  j)roc('sf<i's  resulting  from  middle-ear  discharge. 

Inspection  with  the  Aid  of  Reflected  Light  and  the  Ear 
Speculum  (Figs.  31-34). 

The  external  meatus  and  drum-head  should  he  carefully  in- 
spected. The  deeper  jxtrtions  of  the  meatus  should  he  searched 
for  accumulations  of  cerumen,  epithelial  scales,  and  inllam- 
niatory  areas.  Jf  there  is  a  history  of  mastoid  j)ain,  the  upper 
and  posterior  portion  of  the  external  meatus  should  be  espe- 
cially observed  for  redness  and  bulging,  as  these  are  signs 
of  active  inHammation  of  the  mastoid  cells.     Eczema  of  the 
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Fig.  33. 


Fig.  34. 


Gruber's  speculum.  Politzer's  speculum. 

superior  and  posterior  walls  of  the  meatus  is  often  associated 
with  chronic  catarrhal  otitis  media. 

The  drum-head  should  be  inspected,  and  the  following  con- 
ditions noted  :  The  color  should  be  a  pinkish,  pearly  gray.    If 

it  is  of  a  whitish,  glistening 
color,  with  here  and  tliere 
thickened  areas,  the  presence 
of  sclerosis  should  be  sus- 
y)ected.  If  it  is  of  a  dull,  sod- 
den, lustreless,  jiinkish  color, 
otitis  catarrhalis  is  probably 
present.  If  it  is  of  a  reddish- 
blue  color  with  a  velvety  sur- 
face, it  is  indicative  of  acute 
otitis  media  ;  while  if  it  is  of  a 
„      ,        ,  ,  beefv-red  color,  with  (jreenish 
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or  yellowish  areas  in  the  lower 
half,  an  acute  suppurative  otitis  media  is  in  active  progress. 
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It  should  be  noted  whether  the  membrane  has  the  normal 
(Figs.  35  and  36)  or  an  exaggerated  concave  surface,  or  is 
bulging  outward.  When  the  concavity  of  the  drum-head  is 
exaggerated  the  handle  of  the  malleus  is  rotated  inward  and 
backward,  thereby  making  the  short  process  stand  out  quite 
prominently  as  a  whitish,  glistening  spot  in  the  upper  field 
of  the  drum-head.     The  cone  of  light  (Figs.  35  and  36)  which 

Fig.  3ti. 


Fig.  35.— Normal  drum-head  (right  ear):  u,  publunui  I'uld ;  6,  short  process;  c, 
anterior  fold.    (Politzer.) 

Fig.  36.— Normal  drum-head  (left  ear) :  d,  cone  of  light ;  e,  long  handle  of  incus  ; 
/,  umbo.    (Politzer.) 

projects  anteriorly  from  the  umbo,  or  lower  end  of  the  handle 
of  the  malleus,  is  broken  or  altogether  wanting  when  extreme 
retraction  is  present. 

Along  the  line  of  the  handle  of  the  malleus  the  bloodvessels 
may  be  quite  prominent,  and  it  should  i^e  determined  whether 
this  prominence  is  abnormal  or  due  to  the  presence  of  the  ear- 
speculum  within  the  meatus.  After  the  speculum  has  been  in 
the  meatus  for  a  few  minutes,  the  manubrium,  which  at  first 
had  the  normal  appearance,  becomes  deeply  congested  ;  hence 
it  is  important  that  it  should  be  examined  immediately  after 
inserting  the  speculum. 

If  the  drum-head  is  perforated,  the  size,  location,  and  char- 
acter of  the  edges  should  be  noted  ;  the  presence  or  absence  of 
granulations,  polypi,  and  necrotic  bone  should  be  determined. 


Examination  by  Touch. 

The  auricle  should  be  examined  by  the  sense  of  touch  for 
the  presence  of  calcareous,  fibrous,  or  other  hard  formations. 
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The  mastoid  region  should  also  be  pressed  upon  and  percussed 

to  SCO  it"  [\\crv  is  pain  or  tciulcriu'ss. 

The  external  meatus  and  middle  ear  should  be  cxaniinod  with 
jl  probe  for  evideneos  of  l)are  bono,  li'  it  is  present,  the  probe 
^vill  impart  a  gratin<5  sensation  to  the  lingers  of  the  operator. 

Examination  by  Smell. 

The  prolje  introduoed  into  the  middle-ear  eavity,  esj>ecially 
if  it  is  eurved  and  introdueed  upward  into  the  ailie,  may  be 
the  means  of  demonstrating  the  j)resenee  of  a  necrotic  or  foul 
odor,  when  it  would  otherwise  not  be  suspected.  The  probe 
thus  atlbrds  another  valuai)le  means  of  diagnosis,  in  addition 
to  the  grating  sensation  produced  by  contact  with  bare  bone. 
It  is  my  invariable  custom  to  note  the  odor  of  the  probe  or 
dressing  removed  from  the  ear.  In  this  way  I  am  enabled  not 
only  to  arrive  at  a  more  correct  diagnosis,  but  also  to  estimate 
the  progress  being  made  under  treatment. 

Examination  by  Means  of  Instillations. 

Sometimes  it  is  impossible  to  get  a  view  of  the  drum-head  so 
as  to  determine  the  presence  or  absence  of  perforations.  The 
instillation  of  In/drozonc  or  ])i/rozone  will  aid  in  arriving  at  a 
conclusion.  The  drugs  cause  the  pus  to  break  uj)  and  give 
off  a  gas  which  imparts  a  soaj)-suds  appearance  to  the  Huid. 
This  should  not  be  taken,  however,  as  a  })ositive  sign  of  [»er- 
foration,  as  an  acute  dermatitis  or  furunculosis  of  the  external 
meatus  might  give  rise  to  the  same  phenomenon. 

Alcohol  or  silver  nitrate  may  also  be  used  to  demonstrate  tlie 
))resence  or  absence  of  perforation,  by  putting  a  few  drops  into 
the  external  meatus  and  a})plying  air-pressure  through  a  suit- 
able meatus-tip  and  forcing  the  medicament  into  the  middle 
ear,  and  out  through  the  Eustachian  tube  into  the  throat,  where 
it  is  detected  by  the  patient. 

Examination  by  Means  of  Vapors  and  Air. 

Nebulized  medicaments  may  be  forced  through  the  ?niddle 
ear  into  the  throat  and  the  cloudy  vapor  noted  there  by  the 
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observer,  or  tasted  by  the  patient.  The  nebulized  vapor  may 
be  forced  in  the  opposite  direction  by  means  of  the  Eustachian 
catheter,  or  by  Politzerization,  in  which  case  the  nebulous 
smoke  may  be  seen  to  issue  from  the  external  meatus.  A 
whistling  or  bubbling  sound  will  also  be  present  if  there  is 
perforation.  It  may  also  be  demonstrated  by  inflating  the 
ear  by  A^alsalva's  or  Politzer's  method,  and  noting  the  hissing 
sound  of  the  air  as  it  issues  through  the  diagnostic  tube  (Fig. 
42). 

Examination  by  Transillumination. 

The  condition  of  the  walls  of  the  external  auditory  canal 
may  be  studied  by  placing  a  hooded  electric  lamp  over  the 
mastoid  process.  This  procedure  should  be  carried  on  in  a 
dark  room,  preferably  one  with  blackened  walls.  If  the 
mastoid  cells  are  free  from  fluid  or  other  morbid  material, 
the  light  will  be  readily  transmitted  through  the  bone  to  the 
external  auditory  meatus,  rendering  it  a  beautiful,  translucent 
pink  color.  If  there  are  small  areas  of  bone-necrosis  or  pus- 
foci,  they  will  appear  as  darkened  spots  against  the  trans- 
illuminated  meatus- walls. 

The  condition  of  the  mastoid  process  may  also  be  studied 
at  the  same  time. 

I  have  observed,  in  chronic  suppurative  diseases  of  the  mid- 
dle ear,  that  the  transillumination  is  often  much  diminished 
upon  the  side  affected.  This  is  due  to  the  pathologic  changes 
in  the  bone,  to  hypertrophy  of  the  mucous  membrane,  and  to 
the  presence  of  pus  within  the  mastoid  cells.  I  have  found 
this  means  of  diagnosis  of  great  value  in  deciding  whether  or 
not  a  given  case  of  chronic  suppurative  otitis  media  should  be 
treated  surgically  or  by  the  usual  classic  methods. 

FUNCTIONAL  TESTS  OF  HEARING. 

The  Voice. 

This  is  one  of  the  oldest  as  well  as  most  practical  methods 
of  testing  the  hearing,  as  the  ear  is  used  more  for  interpreting 
the  human  voice  than  for  any  other  purpose.     No  matter  what 

12— Eye. 
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anioiint  of"  iin[)r()V('iiieiit  may  Ik*  indicalrd  l»y  tlie  other  tests 
of  ln'aring,  the  power  of  the  j)atii'iit  to  understand  the  con- 
versational voice  must  he  i\\v  final  and  crueial  test.  All  other 
tests  are  of  value  more  in  estahlishing  the  differential  diag- 
nosis than  for  estimating  the  amount  of  improvement  in 
hearing. 

Whispered  conversation  and  numerals  may  be  used  in  cases 
of  moderate  deafness  to  estahlish  tiie  distance  at  ^vhich  they 
may  be  heard.  The  normal  ear  will  distinguish  vhispered 
conversation  in  a  quiet  room  at  a  distance  of  from  10  to  30 
feet.  Whispered  numerals  will  be  heard  at  a  distance  of  from 
8  to  -40  feet,  some  words  and  some  numerals  being  heard  at  a 
greater  distance  than  others,  according  to  the  predominance  of 
vowel  and  consonant  sounds  in  the  s))oken  words. 

Method :  The  ])atient  should  be  seated  at  one  end  of  the 
room  with  the  ear  to  be  tested  turned  tovrard  the  physician. 
He  should  be  requested  to  close  his  eyes  and  repeat  the 
words  or  sentences  spoken  to  him  ;  or  if  the  watch  or  acoumeter 
is  used,  to  indicate  by  raising  the  hand  when  he  distinctly  hears 
it.  The  surgeon  should  approach  from  the  normal  hearing 
distance,  using  the  voice  as  he  ap))roaches  step  by  step. 
AVhen  he  has  determined  at  what  distance  the  patient  can 
hear  the  whispered  voice,  he  should  record  it  in  feet  or  inches. 

The  conversational  and  loud  voice  may  be  used  in  the  same 
way.  In  extremely  deaf  persons  it  is  sometimes  of  advantage 
to  test  the  hearing  through  a  speaking-tube  or  other  aid  to 
hearing.  A  careful  record  should  be  kept  of  all  these  tests, 
so  that  they  may  be  used  for  comparison  at  subsequent  times. 

The  Watch. 

The  same  general  rules  apply  to  this  test. 

Two  watches  should  be  used,  one  a  high-pitched  and  the 
other  a  low-pitched  ticker.  They  should  be  tested  upon 
twenty  or  more  normal  ears,  so  as  to  establish  the  normal  dis- 
tance at  which  they  should  be  heard.  The  ordinary  watch  is 
heard  at  a  distance  of  from  forty  to  sixty  inches. 

Having  determined  the  normal  distance,  it  should  be  taken 
as  the  denominator,  the  numerator  being  the  actual  distance 
at  which  it  is  heard.     If,  far  instance,  the  denominator  of  the 
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watch  is  fifty  inches  and  the  distance  at  which  it  is  heard  by 
the  patient  is  ten  inches,  the  record  siiouhl  be  Watch  "■  |^^. 

If  the  watch  is  heard  only  upon  contact  against  the  ear,  it 
should  be  recorded  Watch  =  ^^ ;  while  if  it  is  not  heard  by 
either  air  or  contact  it  should  be  recorded  Watch  -  J^^' 

The  object  of  having  a  high-  and  a  low-sounding  watch  is 
of  value  in  differentiating  niiildle-ear  and  labyrinthine  disease  ; 
the  high  ticker  being  heard  best  in  middle-ear  disease,  and 
the  low  ticker  in  labyrinthine. 


The  Acoumeter. 

This  is  an  instrument  devised  by  Politzer  for  the  purpose 
of  giving  to  the  specialist  a  ticker  tuned  to  a  certain  pitch  and 
intensity,  whereby  it  is  possible  for  the  records  of  all  observers 
to  be  uniform  and  easily  compared. 

This  instrument  can  normally  be  heard  in  a  quiet  room  at  a 
distance  of  about  forty  feet  (Fig.  37).     This 
should  be  taken  as  the  denominator  and  the  ^^^-  ^^' 

actual  distance  at  which  it  is  heard  as  the 
numerator. 

Thus  if  it  is  heard  at  eight  feet,  it  should 
be  recorded  P.  Ac.  8  40. 

There  is  an  attachment  by  means  of  which 
the  instrument  can  be  placed  in  contact  with 
the  mastoid  process  and  the  bone-conduction 
thus  tested. 

The  Galton  Whistle. 

This  is  an  instrument,  the  cylinder  of  which  can  be  length- 
ened or  shortened  by  a  simple  contrivance  and  the  pitch  of 
the  tone  varied  accordinglv. 

Its  range  is  from  the  highest  pitch  that  can  be  distin- 
guished by  the  human  car  (about  40,000  vibrations  per 
second)   down  to  near  the  medium  range. 

Its  purpose  is  to  test  the  upper  limit  of  hearing.  It  is  of 
very  great  value  in  the  diagnosis  of  labyrinthine  disease,  or 
disease  of  the  auditory  nerve  where  the  upper  limit  of  the 
hearing  is  considerably  lowered. 


180 


FUNCTIONAL   TESTS  OF  HEARING. 


Konig's  rods  (Fi^.  -^H)  may  be  used  for  tlie  same  purpose, 
altliougli  they  are  neither  so  eonvenieut  nor  inexpensive  as 
the  Galton  Whistle. 


Fig.  38. 


Konig  rod  as  modified  by  Blake. 

Tuning-forks. 

The  vibrations  of  tlie  tuning-fork  .shoukl  range  from  16 
to  4096,  selected  as  follows  : 

c  —3  c— 2   C— 1    o     c  +  1   c  +  2   c  +  3    c+4    c+5 
16  v.,  32  v.,  64  v.,  128  v.,  2-56  v.,  512  v.,  1024  v.,  2048  v.,  4096  v. 

With  these  forks  the  lower  and  middle  range  of  hearing 
may  be  tested,  as  well  as  the  comparative  hearing-power  by 
air  and  bone  conduction.  For  ordinary  diagnostic  ])urposes 
the  Hartman  set  of  five  forks  are  all  that  are  required.  They 
are  as  follows : 


e  c+1      CH-2C         +3        c+4 

128  v.,  256  v.,  512  v.,   1024  v.,  2048  v. 
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The  upper  limit  of  hearing  should  be  tested  with  the  Galton 
whistle. 

The  usual  tests  made  by  them  are  the  range  of  hearing ; 
and  the  AVeber,  and  llinne  experiments. 

The  Range  of  Hearing. 

This  is  determined  for  the  purpose  of  ascertaining  the 
lowest  and  the  highest  musical  tone  that  can  be  heard  by  the 
aflTected  ear,  the  opposite  ear  in  the  meantime  being  firmly 
closed. 

The  test  should  be  made  by  beginning  Avith  the  highest  fork, 
and  so  on  down  to  the  lowest  tiiat  can  be  heard.  If,  for 
example,  all  the  forks  from  4096  v.  down  to  128  v.  can  be 
heard,  while  the  16  v.,  32  v.,  and  64  v.  fork  cannot  be  heard, 
the  record  should  be  4096  to  1 28  v. 

The  significance  of  this  test  is  in  the  fact  that  in  disease  of 
the  conduction  apparatus  the  power  to  hear  low  tones  is 
diminished. 

In  cases  of  extreme  middle-ear  deafness  the  patient  may 
not  hear  lower  tones  than  2048  v.,  while  he  may  distinctly 
hear  the  notes  of  the  Galton  whistle.  In  labyrinthine  disease 
the  upper  notes  of  the  Galton  whistle  are  lost,  while  the  low- 
sounding  tuning-forks  may  be  heard. 

The  Weber  Experiment. 

This  experiment  is  made  for  the  purpose  of  determining  the 
relative  hearing  of  the  two  ears  by  bone  conduction. 

It  is  based  upon  the  principle  that  in  disease  or  obstruction 
of  the  conduction  apparatus  bone  conduction  is  increased  ; 
while  in  disease  of  the  auditory  nerve  or  labyrinth  bone  con- 
duction is  diminished. 

The  experiment  is  made  by  ]ilacing  the  tuning-fork  (prefer- 
ably the  256  V.)  in  firm  contact  with  tlie  median  line  of  the 
head.  The  fork  may  be  placed  on  the  vertex,  forehead,  teeth, 
or  chin.  The  jiatient  is  asked  to  notice  with  which  car  he 
hears  the  tuning-fork  loudest.  If  he  has  disease  of  the  middle 
ear  or  external  auditory  meatus,  bone  conduction  will  be  in- 
creased on  that  side,  while  the  opposite  side  remains  unail'ected. 
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If,  then,  the  patient  complains  of  deafness  in  the  right  ear, 
and  the  Weher  test  shows  that  he  hears  the  fork  best  on  that 
side,  it  is  fair  to  [)resunie  that  he  has  disease  of  the  conduction 
apparatus  rather  tlian  labyrinthine  disease.  If,  however,  he 
hears  the  fork  best  in  tiie  normal  ear,  it  is  a  fair  presumption 
tl)at  he  is  affected  with  labyrinthine  or  nerve  deafness.  Judg- 
ment should  l)e  reserved,  however,  until  all  tests  and  diag- 
nostic siirns  are  noted. 

The  Rinne  Experiment. 

This  test  is  for  the  purpose  of  determining  the  relative 
hearing-power  by  bone  and  air  conduction. 

Normally  the  forks  should  l)e  heard  from  fifteen  to  twenty 
seconds  longer  by  air  conduction  than  by  bone  conchiction  ; 
for  example,  if  fork  2")(J  v.  is  placed  against  the  mastoid  proc- 
ess and  held  there  initil  the  j)atient  ceases  to  hear  it,  and  is 
then  held  close  to  the  ear,  he  should  continue  to  hear  it  for 
fifteen  or  twenty  seconds  more. 

If  he  has  middle-ear  disease,  bone  conduction  will  be  in- 
creased ;  hence  he  will  hear  it  longer  than  normally  over  the 
mastoid  process,  which  will  leave  a  shorter  time  for  it  to  be 
heard  by  air  condiiction. 

If,  however,  there  is  labyrinthine  disease,  bone  conduction 
will  be  diminished  or  totally  lost,  while  air  conduction  will 
remain  near  the  normal;  hence  the  fork  will  be  heard  by  air 
more  than  fifteen  or  twenty  seconds  after  it  ceases  to  be  heard 
(if  heard  at  all)  over  the  mastoid  process. 

In  middle-ear  deafness  of  marked  degree  the  hearing  by 
bone  conduction  may  be  increased  to  such  an  extent  that  the 
fork  Avill  be  heard  longer  over  the  mastoid  than  by  air  con- 
duction. In  this  case  the  test  should  begin  by  holding  the 
fork  near  the  affected  ear  until  it  ceases  to  be  heard,  and  then/ 
placing  it  against  the  mastoid  process,  note  being  taken  of 
the  number  of  seconds  it  continues  to  be  heard  in  this  posi- 
tion. 

Principles  Underlying  the  Tests  of  Hearing. 

1.  The  normal  range  of  hearing  is  from  \Q  to  40,000 
vibrations  per  second. 
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2.  When  the  conduction  apparatus  is  diseased  or  obstructed, 
the  power  to  hear  low  tones  is  inn)aired  or  lost. 

3.  When  the  perception  apparatus  is  diseased,  the  power 
to  hear  high  tones  is  lost. 

4.  The  normal  ear  hears  al>out  twice  as  long  by  air  con- 
duction as  by  bone  conduction.  That  is,  a  fork  heard  by  bono 
conduction  for  twenty  seconds  will  be  heard  about  forty 
seconds  when  held  close  to  the  ear. 

5.  AVHien  the  conduction  apparatus  is  diseased  or  obstructed, 
bone  conduction  is  increased  and  the  time  left  in  which  tiie 
fork  should  be  heard  by  air  conduction  is  diminished  ;  or  bone 
conduction  may  be  so  much  increased  that  the  fork  is  heard 
longer  than  by  air  conduction. 

6.  When  the  perception  a})paratus  is  diseased,  bone  con- 
duction is  diminished  or  shortened,  so  that  the  relative  time 
of  hearing  by  air  conduction  is  exaggerated. 

Practical  Application  of  Tuning  fork  and  Whistle  tests. 

Referring  to  the  tltbd princijAe,  we  note  that  when  the  per- 
ception apparatus  is  diseased  the  power  to  hear  high  tones  is 
diminished  or  lost ;  and  we  note,  in  principle  five,  that  hearing 
by  bone  conduction  is  increased.  When  we  find  deafness  in  a 
given  ear  with  loss  of  hearing-power  for  high  tones  and  dimin- 
ished bone  conduction  in  the  same  eai-,  it  is  safe  to  presume 
the  deafness  to  be  due  to  labyrinthine,  nerve,  or  auditory 
centre  disease.  If,  however,  a  patient  presents  himself  with 
deafness  in  a  given  ear,  and  the  Weber  test  shows  bone  con- 
duction increased  on  that  side,  and  the  Rinne  test  shows  that 
hearing  by  bone  conduction  is  as  long  or  longer  than  by  air 
conduction,  and  that  the  lower  tuning-forks  are  not  heard, 
while  the  up|)er  forks  and  (ilalton  whistle  are  heard  dis- 
tinctly, it  is  fair  to  ]>resume  tiiat  the  case  is  one  of  middle- 
ear  or  external  meatus  disease.  If,  on  the  other  hand,  the 
high  tones  of  the  Galton  whistle  are  lost  and  bone  conduc- 
tion is  diminished,  the  case  is  probably  one  of  labyrintiiine 
disease. 

The  normal  range  of  hearing  for  musical  tones  being  from 
10  to  40  ,000  vibrations  per  second,  it  therefore  follows  that 
any  deviation  from  this  rule  is  a  sign  of  some  abnormality 
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in  cither  the  conduction  aj)i)aratiis  (middle  car  and  external 
auditory  meatus)  or  the  perception  a])paratu.s  (labyrinth, 
auditory  nerve,  or  auditory  centre  in  the  brain). 

lu'i'errinu:  to  the  second  jjrhiciplc,  we  learn  that  when  the 
conduction  apj)aratus  is  affected  by  disease  or  mechanical  ob- 
struction the  })o\ver  to  hear  low  tones  is  lost  or  injpaircd. 
In  other  words,  il'  there  is  moderate  or  marked  middle-ear  or 
external  meatus  disease  or  obstruction,  the  tuning-forks  giving 
IG  to  128  vibrations  arc  not  heard,  while  the  tones  above 
this  limit  are  heard  distinctly.  In  cases  of  more  pronounced 
disease  the  lower  limit  of  tones  heard  will  ascend  still  hii;:hcr 
in  the  scale.  This  test  is  made  by  holding  the  vibrating  fork 
near  the  ear,  beginning  with  the  lowest  one  and  gradually 
ascending  the  scale  until  the  patient  hears  the  musical  note. 

Functional  Tests— General  Remarks. 

Much  "has  been  Avritten  and  spoken  against  the  value  of 
the  foregoing  tests  as  a  means  to  accurate  diagnosis  of  ear 
disease.  It  is  true  that  no  one  test  affords  sufficient  data 
upon  which  to  make  a  diagnosis.  It  is  also  true  that  all  the 
functional  tests  of  hearing  may  in  exceptional  cases  not 
afford  sufficient  data  for  a  })ositive  diagnosis. 

If  the  above  princi])les  and  ex])erimcnts  arc  intelligently 
comprehended  and  performed,  and  are  considered  in  conjunc- 
tion with  the  other  phenomena  presented  in  the  clinical 
history  of  the  case,  a  correct  diagnosis  may  almost  invariably 
be  made. 

It  shoidd  be  noted  that  the  above  experiments  are  made 
for  two  purposes  ;  namely:  («)  to  estimate  the  location  of  the 
lesion  and  amount  of  impairment  of  hearing  ;  and  (h)  to  deter- 
mine the  relative  hearing-})ower  by  bone  and  air  conduction. 

The  latter  is  for  the  purpose  of  differentiating  between 
disease  of  the  conduction  ajiparatus  (middle  ear  and  external 
meatus)  and  the  perception  aj)j)aratus  (labyrinth,  auditory 
centre). 

These  principles  and  experiments  are  presented  with  the 
hope  that  they  will  enable  the  student  and  practitioner  to 
render  his  work  not  only  more  accurate,  but  more  attractive 
as  well. 
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Influence  of  Age  upon  Bone  Conduction. 

For  reasons  not  well  understood,  bone  conduction  is  con- 
siderably diminished  in  persons  more  than  fifty  years  of  age. 
This  should  be  taken  into  account  in  estimating  the  value  of 
the  Weber  and  the  Riune  tests. 


Exceptions  to  the  Weber  and  Rinne  Tests. 

JNIany  cases  in  actual  practice  have  at  the  same  time  disease 
of  the  external,  middle,  and  internal  ears,  thereby  modifying 
perception  by  both  bone  and  air  conduction. 

Bone  conduction  may  be  increased  by  the  presence  of  a 
plug  of  cerumen  more  than  it  is  decreased  by  increased  tension 
of  the  labyrinthine  fluid  from  j)ressure  on  the  foot-plate  of 
the  stapes,  or  congestion  of  the  labyrinth,  so  that  the  Rinne 
test  may  show  a  predominance  of  bone  conduction  over  air 
conduction.  Thus  the  disease  of  the  internal  ear  is  masked. 
After  the  removal  of  the  plug  of  cerumen  bone  conduction 
is  diminished  below  the  normal  limit,  thus  unmasking  or  re- 
vealing the  internal  ear  disease. 

In  suppurative  disease  of  the  middle  ear  there  is  often  an 
increase  in  bone  conduction  to  sirch  an  extent  as  to  exceed  air 
conduction  ;  hence  when  internal-ear  disease  is  combined  with 
it  the  influence  of  the  internal-ear  disease  may  predominate 
and  show  diminished  bone  conduction,  which  fact,  if  taken 
alone,  would  not  call  attention  to  the  coexisting  disease  of 
the  tympanum. 

Boiler-makers  suffer  from  impairment  of  the  nerve-endings 
in  the  labyrinth ;  hence  have  diminished  bone  conduction. 
They  may  at  the  same  time  suffer  from  pronounced  middle- 
ear  disease,  whereby  bone  conduction  is  increased,  thus  again 
bringing  the  conflicting  signs  in  opposition. 

When  the  physiologic  tests,  history,  course,  and  sympto- 
matology are  given  due  consideration,  the  apparent  contradic- 
tions will  become  clear  and  intelligible,  and  a  correct  diagnosis 
be  made. 
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MIDDLE -EAR  INFLATION. 

Purposes  of  tympanic  inflation:  InHatioii  of  the  middle  ear 
is  practised  (d)  to  (lotormine  the  peniieahility  of  the  Kiistachian 
tube;  {!>)  to  aid  in  arriving  at  a  eorrect  prognosis  niider 
treatment  ;  (f)  to  determine  the  presence  or  absence  of  a  j)er- 
foration  of  the  drum-liead  ;  {(I)  to  ek'ar  the  Eustachian  tube 
and  the  middle  ear  of  pus  and  epithelial  dehria  ;  {e)  to  restore 
a  retracted  drum-head  to  its  normal  position  ;  (/)  to  restore 
normal  intratympaiiie  pressure,  and  thereby  relieve  pain  and 
engorgement;  [(/)  to  relieve  undue  pressure  upon  the  foot- 
plate of  the  stapes,  and  thus  relieve  undue  intralabyrinthine 
pressure  ;  (A)  to  overcome  ankylosis  of  the  ossicles ;  and  (/)  to 
break  down  adhesive  bands. 

The  three  methods  in  most  common  use  are  (a)  catheteriza- 
tion ;  (b)  Politzerization  ;  and  (c)  Valsalva's  method  of  infla- 
tion. 

Catheterization  of  the  Middle  Ear. 

Instruments:  This  method  is  accom})lished  by  the  use  of 
a  silver  or  vulcanized  rubber  tube,  suitably  curved  at  one 
end,  and  having  a  funnel-shaped  opening  at  the  other  for 
attachment  to  the  Politzer  b<Tg,  or  to  the  shut-ofll'  of  the  com- 
])ressed-air  receiver. 

Tiie  tubes  made  of  soft  or  virgin  silver  are  preferable,  as 
they  can  be  bent  to  suit  individual  cases.  Those  made  of  hard 
rubl)er  can  only  be  bent  under  hot  water.  They  possess, 
however,  two  advantages  over  silver ;  namely,  they  are  not 
affected  by  the  fluids  injected  through  them,  and,  as  they  are 
flexible  they  can  be  more  easily  insinuated  around  obstruc- 
tions in  the  nares. 

Preliminary  to  catheterization:  (a)  Carefully  examine  the 
nares  and  postnares  for  obstructions  and  diseased  conditions. 
(h)  Asepticize  the  nares  (anterior  and  })osterior)  by  the  use  of 
postnasal  and  anterior  nasal  douches  or  sprays.  The  postnasal 
syringe  (Fig.  '39)  is  a  convenient  instrument  for  cleansing 
the  postnares.  (c)  Cocainize  the  nasal  and  nasopharyngeal 
mucosa  with  cotton  mops  introduced  through  the  anterior 
nares.  This  precaution  will  not  only  reti<ler  the  procedure 
painless,  but  will  also  contract  the  mucosa  at  the  mouth  of 
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the    Eustachian    tubes,  thus  facilitating  the  entrance  of  air 
into  the  tympanum.     One  with  delicate  manipulative  tech- 


FiG.  39. 


Postnasal  syringe. 


nique  and  large  experience  will  rarely  need  to  observe  this 
precaution,     (r/)  Pass  a  current  of  air  tiirough  the  catheter 


Fig.  40. 


Insertion  of  ilie  Kiistnrliinn  nithetur.     (Bnnu'tt.) 

to  free  it  from  water  or  other  obstructions,     (e)    Place  one 
end  of  the  diagnostic  tube  in   the  external  meatus  of  the  ear 


IJ 
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to  be  iiiHated  and  the  other  in  your  own  car.  (/)  Steady  the 
])atient's  hoatl  with  the  left  liand,  tlie  index-  and  second  fingers 
grasping  the  bridge  of  the  nose,  while  the  thumb  elevates  its 
tip  ;  sterilize  the  catheter. 

Fig.  41. 


Inner  view  of  the  ripht  half  of  the  hea<l ;  anteroposterior  section  (Gruber)  :  o, 
superior  turbinated  bone:  m,  middle  turbinated  bone;  w,  inferior  turbinated 
bone;  i?,  Rosenmuller's  fossa,  bounded  in  front  by  the  cartilaf^inous  lip  of  the 
tube .  in  front  of  the  latter  is  the  pharyngeal  opening  of  the  Eustachian  tube,  in 
which  the  catheter  k  is  placed.     (Burnett.) 


Introduction  of  the  catheter:  PoUtzrr\'<  method:  The  cathe- 
ter is  introduced  with  the  right  hand,  the  curved  tip  being 
turned  downward  and  inward  on  the  floor  of  the  nose  at  its 
junction  with  the  septum  (Fig.  40).  It  should  be  gently  but 
quickly  passed  backward  until  it  touches  the  posterior  w^all 
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of  the  nasopliarynx.  It  should  then  be  turned  outward  and 
upward  into  Rosenmiiller's  fossa,  in  front  of  ^vhich  is  a 
rounded  prominence  forming  the  posterior  wall  of  the  mouth 
of  the  Eustachian  tube.  In  other  words,  there  is  a  promi- 
nence lying  between  the  end  of  the  catheter  and  the  mouth 
of  the  Eustachian  tube.  The  catheter  should  be  held  firmly, 
but  with  "  a-readiness-to-yield"  to  the  contour  of  the  surface 
over  which  it  is  to  be  drawn  ;  with  this  intention  in  mind,  it 
is  drawn  forward  over  the  prominence  and  then  turned  out- 
ward and  npward  into  the  depression  or  mouth  of  the  Eus- 
tachian tube  (Fig.  41). 

The  eyelet  upon  the  outer  end  of  the  catheter  corresponds 
to  the  direction  of  the  curved  tip,  and  should  point  toward 
the  auricle  or  outer  canthus  of  the  eye. 

Gruhei-'s  method  consists  in  introducing  the  catheter  as  de- 
scribed in  the  preceding  paragraph,  and  then  withdrawing  it, 
curved  end  downward,  until  the  tip  presses  against  the  soft 
palate,  when  it  should  be  rotated  outward  into  the  mouth  of 
the  tube. 

Lowenberg's  method  consists  in  turning  the  curved  end  of 
the  catheter  inward  toward  the  opposite  side  and  withdrawing 
it  until  it  engages  the  posterior  end  of  the  septum.  It  is 
then  rotated  downward  and  outward,  describing  a  half  circle, 
into  the  mouth  of  the  Eustachian  tube. 

This  and  the  Politzer  method  are  the  most  reliable,  as  they 
have  fixed  anatomical  guides — /.  e.,  the  posterior  end  of  the 
septum  and  Rosenmiiller's  fossa  ;  while  Gruber's  plan  depends 
upon  the  soft  tissue.  When  one  method  fails,  the  other 
should  be  tried  and  will  usually  be  attended  with  success. 

After  introduction  of  the  catheter :  Attach  the  Politzer  bag 
or  the  .shut-oft'  of  the  comjiressed-air  chamber  to  the  outer 
end  of  the  catheter  and  force  air  through  it  into  the  Eustachain 
tube  and  middle  ear.  By  means  of  the  diagnostk  tube  (Fig. 
42)  the  operator  may  know  whether  or  not  air  is  entering  the 
middle  ear.  There  will  be  a  soft  blowing  or  bubbling  sound, 
if  it  is  properly  gaining  admission.  The  membrana  tym])ani 
may  sometimes  be  heard  to  snap  as  it  returns  to  the  normal 
position.  After  several  interrupted  blasts,  the  catheter  should 
be  removed,  first  turning  the  curved  tip  downward. 

Dangers  attending    the    use  of  the  catheter:    The   mucous 
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nieinbrane  may  l)e  IVialile,  or  iiii.sUill'ul  niaiiii)ulati()n  of  the 
catheter  may  cause  it  to  penetrate  the  epithelial  covering  of 
the  mucosa.     In  either  event    inflation   will  be  followed  by 

Fjo.  42. 


Auscultalion-tube.    Black  end  for  patient's,  wliite  for  surgeon's,  ear, 

emphy.sema  of  the  submucous  tissue  of  the  neighboring  parts, 
as  the  uvula,  cheek,  soft  palate,  or  throat.  A  few  cases  have 
been  reported  in  which  there  was  a  fatal  issue  from  suflbcation. 
The  skilled  physician  need  have  little  fear  of  producing  such 
a  result.  The  use  of  high  pressure  from  a  compressed-air 
tank  is  to  be  condemned  on  account  of  this  danger.  If  the  air- 
tank  is  used,  the  gauge  should  not  register  more  than  seven  to 
fifteen  pounds.  For  most  purposes  it  is  better  to  use  the 
Politzer  bag,  as  with  it  there  is  little  probability  of  causing 
emphysema. 

Politzerization  of  the  Middle  Ear. 

Instruments :  This  very  useful  }>rocedure  is  done  with  a 
soft-inthber  hnc/  (Fig.  43),  of  about  eight  ounces  capacity.  To 
the  hard-rubber  fitting  at  the  smaller  end  of  the  bag  is 
attached  a  piece  of  rubber  tubing,  at  the  other  end  of  which 
is  a  hard-rubber  nasal-iip  for  ajiplication  to  the  anterior 
nares. 

General  method:  The  nasal  tiji  should  be  inserted  into  one 
of  the  anterior  nasal  openings,  the  o])posite  nostril  closed, 
and  air  forced  into  the  nasal  ciiambers  by  a  sudden  and  forci- 
ble compression  of  the  bag  with  the  disengaged  hand. 

Unless  certain  precautions  are  observed,  the  air  will  escape 
into  the  pharynx  and  asophagus  instead  of  going  into  the 
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middle  ear.  There  are  three  methods  in  common  use  which  are 
more  or  less  successful  in  rendering  inflation  by  the  Politzer 
method  effective,  namely  :  (a)  Instruct  the  patient  forcibly  to 
inflate  the  cheeks,  thereby  causing  the  palatine  arch  to  sep- 
arate the  nasopharynx  from  the  lower  pharynx.  (6)  Another 
method  consists  of  pronouncing  certain  sounds,  which  momen- 
tarily shuts  off  the  communication  between  the  nasopharynx 
and  pharynx,  and  at  the  same  time  opens  the  mouths  of  the 
Eustachian  tubes.     The  sounds  best  adapted  for  this  purpose 

Fig.  43. 


Politzer  bag,  with  glass  nose-piece. 


are  the  engli.sh  "k,"  or  the  german  "och."  At  the  moment 
of  pronunciation  the  bag  should  be  forcibly  compressed, 
(c)  The  third  and  the  most  .successful  method  requires  the 
patient  to  take  a  sip  of  water  in  the  mouth  and  retain  it  there 
until  told  to  "swallow,"  and  at  the  height  of  the  act  of  swal- 
lowing the  physician  compresses  the  bag  as  in  the  other 
methods. 

By  any  one  of  these  methods  air  is  shut  off  from  the 
lower  air-pas.sages,  the  mouths  of  the  Eustachian  tubes  are 
opened,  and  air  is  allowed  to  pass  into  the  middle-ear  cavity. 
If,  however,  there  is  considerable  thickening  of  the  mucosa 
of  the  tubes,  or  if  there  is  a  stricture  or  fibrous  band  closing 
the  tubes,  it  may  be  necessary  to  resort  to  the  use  of  the 
catheter,  and  in  extreme  cases  to  the  Eustachian  bougies. 
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Valsalva's  Method  of  Inflation. 

This  method  is  mentioned  chiefly  for  the  purpose  of  con- 
demning it.  It  is  performed  entirely  by  the  patient,  and 
therein  lies  the  danger. 

Method :  The  patient  should  close  both  nostrils  with  the 
thumb  and  index-finger,  take  a  deep  breath,  and  forcibly 
attempt  to  expel  the  air  through  tlie  closed  nostrils.  The 
method  is  pernicious  because  of  the  ease  Avith  which  the 
patient  can  resort  to  it,  and  because  inflation  wlien  continued 
over  a  protracted  period  results  in  atrophy  of  the  drum-head. 

I  have  seen  cases  in  clinics  in  which  indiscriminate  infla- 
tion had  been  done  for  six  or  more  months,  and  in  which  the 
drum-head  was  thin  and  parchment-like  in  appearance. 

As  a  rule,  it  is  well  to  limit  the  inflations  to  a  period  of 
about  six  weeks.  If  good  results  do  not  follow  in  this  time, 
it  is  useless  to  continue  such  treatment  longer. 

STRICTURE  OF  THE  EUSTACHIAN  TUBES. 

Etiology :  Long-continued  catarrhal  inflammation  of  the 
mucosa  of  the  tubes  may  be  attended  by  the  formation  of 
fibrous  bands  in  the  submucous  tissue.  After  a  time  they 
become  contracted  and  encroach  upon  the  lumen  of  the  tubes. 

Symptoms :  The  normal  supply  of  air  to  the  middle-ear 
cavity  is  thus  interfered  with,  and  the  drum-head  becomes 
retracted  in  consequence.  This  condition,  of  course,  is  at- 
tended by  tinnitus  and  deafness. 

Treatment. 

The  stricture  should  be  dilated  by  the  introduction  of  small 
bougies  made  of  whalebone,  celluloid,  or  other  flexible 
material.  Bougies  of  graduated  sizes  may  be  introduced  in 
succession  or  at  successive  treatments,  as  in  stricture  of  the 
urethra.  The  treatments  should  not  be  repeated  oftener  than 
three  times  a  week,  but  should  be  continued  until  the  stricture 
shows  no  signs  of  contraction. 

Method  of  introducing  the  bougies  :  (a)  First  insert  a  cath- 
eter with  a  lumen  large  enough  to  allow  the  bougie  to  pass 
freely,     (h)  Inflate  the  tympanum,  and  with  the  diagnostic 
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tube  determine  whether  or  not  the  catheter  is  within  the 
Eustachian  orifice,  (c)  Introduce  the  bougie  into  the  cath- 
eter until  it  reaches  the  Eustachian  tube.  It  should  then  be 
carefully  and  gently  pushed  into  the  tube  and  beyond  the 
stricture,  and  left  there  for  several  minutes. 

Extreme  care  must  be  observed  to  avoid  forcing  the  cath- 
eter through  the  mucous  membrane.  It  is  well  to  tie  a  thread 
around  the  bougie  at  a  point  marking  the  length  of  the 
catheter,  so  as  to  know  when  it  is  at  the  Eustachian  orifice. 
The  bougie  may  be  introduced  an  inch  or  an  inch  and  a 
quarter  without  danger  of  injuring  the  contents  of  the 
tympanum. 

GENERAL  ETIOLOGY  OF  DISEASES  OF  THE  EAR. 

(a)  Most  ear  diseases  hav^e  their  origin  in  affections  of  the 
nasopharynx.  (6)  Perfect  hearing  depends  upon  free  ventila- 
tion of  the  middle  ear. 

The  two  propositions  set  forth  in  the  above  sentences 
embrace  most  of  the  factors  which  are  primarily  the  cause 
of  ear  diseases  and  disturbances  of  hearing. 

Nasopharyngeal  Diseases  Affecting  the  Patency  of  the 
Eustachian  Tubes. 

1.  Acute  postnasal  catarrh,  as  it  is  usually  found  associated 
with  acute  coryza,  closes  the  Eustachian  tubes  by  congestion 
of  the  mucosa  at  their  orifices. 

2.  Chronic  postnasal  catarrh  does  the  same  thing  by  chronic 
swelling  and  hypertr()])liy  of  the  mucosa. 

3.  Hypertrophy  of  the  faucial  tonsils  interferes  with  the 
action  of  the  tensor  jmlati  muscles  (which  lie  just  anteriorly 
and  inferiorly  to  the  Eustachian  orifices),  and  with  the  levator 
palati,  which  take  origin  ])artly  from  the  cartilages  of  the  tubes. 
As  the  muscles  control  the  patency  of  the  tubes,  it  is  quite 
evident  that  enlargement  and  adhesions  of  the  tonsils  to  the 
pillars  of  the  fauces  ])lay  an  iin])ortaut  role  in  the  etiology 
of  ear  disease. 

4.  Postnasal  adenoids  may  interfere  with  the  action  of  the 
tensor  and    levator   palati   muscles;  but  they  are  chiefiy  of 

13— Eye. 
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interest  in  tliis  connection  bccan.se  they  sometimes  overlaji  the 
ostium  tul)a\  thereby  interfering  with  ventihition.  Pns  may 
gain  entrance  into  the  tul)c  and  nruhUe  ear  and  excite  a  suj)- 
purative  intiammatory  process. 

Nasal  Diseases  Affecting  the    Hearing. 

1.  Acute  and  chronic  rhinitis  are  attended  by  engorgement 
of  the  mucosa  of  the  nasojiiiarynx.  This  process  may  extend 
into  the  tul)e  and  ear,  and  become  estal)lished  tliere  as  chronic 
otitis  media  catarrhal  is  and  tubal  catarrh. 

2.  Nasal  polypi  ol)structing  the  respiratory  tract  of  the 
nose  cause  engorgement  of  the  mucosa  about  the  tubes. " 

3.  Hypertrophy  and  swelling  of  the  posterior  ends  of  the 
inferior  turbinated  bodies  also  excite  thickening  at  the  Ku.s- 
tachian  orifices. 

4.  Deflections,  enchondroses,  exostoses,  and  other  thickenings 
of  the  septum  are  also  important  factors  in  producing  similar 
results. 

Miscellaneous  Causes  of  Ear  Disease. 

1.  Microorganisms  peculiar  to  the  pharyngeal  inflammations 
attending  specific  fevers  may  gain  entrance  through  the 
Eustachian  tube  into  the  middle  ear  and  excite  very  active 
suppurative  disease  of  the  same.  Suppurative  inflannnations 
following  scarlatina,  diphtheria,  and  influenza  are  particularly 
destructive.  The  suppurations  thus  excited  often  become 
chronic,  destroying  in  many  instances  the  entire  drum-head. 

2.  Paralysis  of  the  palatine  muscles,  follow'ing  the  specific 
fevers,  interferes  with  the  patency  of  the  Eustachian  tubes. 

3.  Vomiting  and  catheterization  may  be  the  means  of  carry- 
ing infection  into  the  middle  ear. 

4.  The  primary  source  of  inflammation  may  be  transmitted 
through  the  lymphatics  from  an  erysipelatous  inflammation  of 
the  face  and  .scalp. 

5.  Inflammation  of  tlie  auditory  canal,  or  of  the  cranial  cavity, 
or  of  the  labyrinth  rarely  extends  into  the  middle  ear.  Ldbi/- 
rinthitis  may  he  caused  by  infections  from  the  cranial  cavity 
by  way  of  the  sequeductus  vcstibuli  into  the  vestibule. 
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Sequelae  of  middle-ear  inflammation :  The  process  may 
extend  into  the  ayitrum  and  mastoid  cells,  and  by  necrosis  into 
the  cranial  cavity.  It  also  sometimes  extends  into  the  internal 
ear,  thereby  causing  nerve  deafness. 

Meningitis  and  pyogenic  diseases  of  the  brain  almost  always 
arise  from  pyogenic  disease  of  the  middle  ear  and  mastoid. 

Paralysis  of  the  facial  nerve  sometimes  arises  in  the  course 
of  chronic  suppurations  of  the  tympanum.  It  may  be  due  to 
necrosis  of  the  bony  covering  of  the  nerve,  or  to  a  congenital 
absence  of  such  covering. 

Chronic  catarrhal  inflammation  of  the  middle  ear  renders 
the  ossicula  and  foot-plate  in  the  oval  window  more  or  less 
rigid.  The  incudostaptedial  articulation,  round  window,  and 
stapedovestibular  joint  are  thereby  somewhat  ankylosed.  In 
the  later  stages  of  the  disease  true  sclerosis  of  the  parts 
develops,  with  consequent  increased  rigidity. 

Anatomo-physiologic  Considerations. 

The  function  of  the  tensor  tympani  muscle  is  to  control  the 
tension  of  the  drum-head.  It  is  the  focusing  muscle  (with 
the  stapedius)  of  the  ear,  enabling  it  to  select  at  will  sound- 
waves or  voices  pouring  in  upon  it  at  the  same  time.  The 
nerve-supply  is  from  the  motor  branch  of  the  fifth  (possibly 
from  the  facial).  Electric  stimulus  applied  to  the  fifth  pro- 
duces strong  contraction  of  the  muscle,  during  which  the 
drum-head  is  drawn  in  by  the  handle  of  the  malleus.  During 
this  contraction  there  is  increased  tension  of  the  intralabyrin- 
thine  fluid. 

The  palatal  muscles  are  stimulated  to  contraction  at  the  same 
time,  thereby  showing  a  close  relationship  between  the  tube 
and  the  middle  ear. 

The  stapedius  also  contracts  under  stimulus  to  the  facialis, 
which  suggests  that  it  may  act  as  a  check  upon  the  tensor 
tympani. 

Relation  of  the  tensor  tympani  and  stapedius  to  hearing :  In 
view  of  the  above  facts,  it  becomes  apparent  that  any  morbid 
process  affecting  the  length,  mobility,  or  innervation  of  these 
muscles  will  produce  disturbances  of  hearing.  Hence  chronic 
catarrh  of  the  middle  ear  attended  by  hyperaemia,  hypertrophy, 
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sclerosis,  adlicsivo  hands,  etc.,  is  cliaraotorized  by  disturbances 
of  hearing,  chief  anion^-  w  hich  are  deafness  and  tinnitus. 


THE  AURICLE. 

Congenital  defects  of  the  auricle :  There  may  be  an  entire 
absence,  a  partial  development  (microtia),  or  a  misplacement 
of  the  auricle.  In  rare  instances  it  has  been  located  on  the 
cheek.  Occasionally  there  is  a  blind  canal,  known  as  the 
fidulu  aurit<  congenitn,  located  in  the  ascending  part  of  the 


Fig.  44. 


Fig.  45. 


^       ■■■\   \ 


Rudimentary  auricle  in  front  of  the 
tra<rus. 


Cleavage  of  the  lobule  with  edges 
freshened  for  surgical  reunion. 


helix  and  opening  either  just  anterior  to  the  tragus  or  upon 
its  inner  surface  at  the  entrance  of  the  external  meatus.  It  is 
lined  with  (■])ith('lium  and  .secretes  a  creamy  fluid.  It  can  be 
obliterated  by  laying  it  oj)en  with  a  knife  and  removing  the 
secreting  membrane.  Very  rarely  there  is  a  su])ernumerary 
(polyotia)  auricle  (Fig-  44). 


FROSTBITE. 
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Injuries  to  the  auricle  :  These  may  consist  of  cuts,  bruises, 
burns,  cleavage  of  the  lobule  (Fig-,45  )  from  forcible  removal 
of  an  ear-ring,  and  sloughing  from  the  presence  of  a  brass 
ear-ring. 

Hcematoma  of  the  auricle  (otluematoma  Fig.  46)  may  arise 
from  a  blow  in  foot-ball  playing  and  in  boxing.  It  may  also 
be  spontaneous,  as  is  often  found  among  the  insane. 


Fig.  46 


othematoma  (1),  and  the  resultant  deformity  (2).    (Gruber.) 

In  slight  cases  cooling  lotions  should  l)e  applied.  In  the 
severer  eases  the  tumor  should  be  incised  and  thoroughly  freed 
from  clots  and  other  detritus,  after  which  it  should  be  thor- 
oughly irrigated  and  sutured,  exce])t  at  its  most  dependent 
portion,  into  which  a  small  wick  should  be  inserted  for  drain- 
age. 

Frostbite :  When  the  auricle  is  frostbitten,  it  becomes 
yellowish-white  in  color,  and  in  extreme  cases  may  be  actually 
congealed  and  brittle.  The  freaf.moit  should  consist  in  tiie 
immediate  application  of  cold  and  friction  for  the  restoration 
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of  the  circulation.  After  this  has  been  accomplished  the  local 
application  of  heat  and  of  the  lead-aiid-opiiini  wash  shoiild  l)e 
made.  If  there  are  bluish  or  inflamed  areas  beginning  to 
ulcerate,  ap})lications  of  the  tincture  of  iodine  or  collodion  act 
favorably.  If  gangrene  or  sloughing  sets  in,  it  should  be 
treated  with  boric  acid  or  it)doform  ointments. 

Perichondritis  of  the  auricle  is  characterized  by  rapid  devel- 
opment, the  skin  being  hot,  red  or  pur})lish  in  color,  and  pain- 
ful. Upon  incising  the  swollen  parts  there  is  a  discharge  of 
yellow  Huid  or  pus,  and  the  probe  shows  the  perichondrium  to 
be  detached.  The  exposed  cartilage  presents  a  roughened 
surface  when  the  probe  is  passed  over  it.  The  skin  is  infil- 
trated, the  swelling  often  extending  into  the  external  meatus, 
thereby  ])artially  or  completely  occluding  its  calibre.  The 
disease  runs  a  more  acute  course  than  luematonia,  and  the 
history  of  traumatism  is  absent. 

When  treated  early,  the  application  of  cold  and  the  lead- 
and-opium  wash  often  checks  the  progress  of  the  process.  In 
the  later  stages,  when  fluctuation  aj)pears,  it  should  be  incised, 
irrigated,  and  closed  with  sutures  and  a  bandage  applied. 
Healing  usually  occurs  by  first  intention  if  th^re  is  a  thor- 
ough removal  of  all  morbid  material  and  antiseptic  precautions 
are  observed.  Some  have  recommended  the  withdrawal  of 
the  fluid  with  a  hypodermic  needle,  after  which  the  tincture  of 
iodine  should  be  injected  into  the  cavity. 

Cysts  of  non-inflammatory  origin,  containing  clear  fluid, 
sometimes  form  on  the  auricle. 

Eczema  of  the  auricle  usually  occurs  in  connection  with 
eczema  of  the  external  auditory  meatus,  and  will  be  further 
considered  in  that  connection. 

Lupus  of  the  auricle  occurs  in  connection  with  lupus  of  the 
skin  of  neighboring  parts. 

Syphilitic  inflammation  of  the  auricle  is  one  of  many  asso- 
ciated expressions  of  the  syphilitic  poison,  and  should  be 
treated  according  to  the  usual  indications. 

Hjrperaemia  of  the  auricle  may  follow  frostbite,  hot  poultices, 
eczema,  and  inflammatory  ear  diseases.  It  also  occurs  in 
neurotic  patients  and  in  valvular  disease  of  the  heart. 

Diffused  inflammations  of  the  auricle  may  occur  as  the  result 
of  injury,  frostbite,  heat,  stings,  and  infections. 
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THE   EXTERNAL  MEATUS. 

Congenital  malformations,  as  dilatation,  atresia,  entire  ab- 
sence, and  double  canal  are  occasionally  observed. 

Injuries  to  the  external  auditory  meatus  may  result  from  the 
accidental  or  intentional  introduction  of  instruments  and  other 
hard  bodies.  Persons  atlected  ^vith  ''itching  ears"  often  at- 
tempt to  relieve  the  disagreeable  sensation  by  scratching  the 
external  meatus  with  a  pin  or  other  hard  instrument,  and 
sometimes  injure  the  skin  in  the  attempt.  Live  insects  oc- 
casionally gain  entrance  into  the  meatus,  and  unskilful  attempts 
to  remove  them  often  result  in  injury.  Injuries  may  also  arise 
from  the  introduction  of  hot  water,  caustic  fluids,  and  the  un- 
skilful use  of  the  electric  cautery  in  paracentesis  of  the  drum- 
head. Hot  cinders  also  occasionally  lodge  in  the  meatus  and 
excite  inflammation. 

Ceruminal  Accumulation  or  Retention. 

The  plugs  are  usually  composed  of  an  admixture  of  cerumen, 
sebaceous  materia/,  epidermis,  and  short  hairs. 

Etiology  :  Recurring  hypera-mia  of  the  external  meatus  often 
leads  to  the  retention  of  cerumen.  Contraction  of  the  meatus 
and  tenacious  secretion  also  favor  its  retention.  The  ceru- 
minal glands  are  located  in  the  cartilaginous  portion  of  the 
meatus,  and  the  secretion  is  usually  spontaneously  discharged. 
Attempts  to  remove  it  with  the  twisted  end  of  a  towel  forces 
the  cerumen  into  the  osseous  portion  of  the  meatus,  where  it 
becomes  inspissated  and  admixed  with  epithelium  and  short 
hairs,  and  finally  completely  fills  that  portion  of  the  canal. 
Eczema  and  other  inflammations  of  the  external  auditory 
meatus  favor  ceruminal  accumulations.  Foreign  bodies  lodg- 
ing in  the  canal  act  as  foci  around  which  the  secretion  and 
epithelium  gather. 

Ceruminal  accumulation — symptoms  :  There  may  be  a  feeling 
of  fulness  and  confusion,  with  tinnitus  and  subjective  noises. 
The  patient's  voice  seems  very  resonant  to  himself,  and  he 
sometimes  complains  of  giddiness  and  vertigo.  In  very  rare 
cases  there  are  vomiting  and  epilej)tiform  convulsions.  There 
is  usually  dulness  of  hearing,  although  when  associated  with 
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perforation  of  tlic  (Iniiii-lK'atl  tlic  I)liii2;  may  improve  the  liear- 
iiii^  1)V  aotiiit^  as  an  artilieial  membrane.  Conversation  is  usu- 
ally understood  by  the  patient.  When  spceeh  is  not  under- 
stood, there  is  probably  an  associated  middle-  or  internal-ear 
disease.  The  eeruminal  pluij^s  appear  as  lit^ht-yellovv  or  dark- 
brown,  didl,  o;listenin«!;  masses.  They  may  l)e  soft  to  the  point 
of  liipiel'action  or  as  hard  as  stone. 

Prognosis  :  Where  the  plu<^s  are  primary  or  unassociated 
with  disease  of  the  middle  and  internal  ears,  the  prognosis  as  to 
hearintr  is  (rood.  If  speech  is  not  understood,  there  is  middle- 
or  internal-ear  disease  ;  hence  the  prognosis  for  hearing  should 
be  guarded.  If  the  Weber  test  shows  bt)ne  conduction  to  be 
greater  in  the  better  hearing  ear,  there  is  probably  internal-ear 
disease,  and  the  prognosis  as  to  hearing  is  bad. 

Ceruminal  accumulations — treatment:  The  instrumental  re- 
moval of  the  cerumen  is  attended  by  considerable  pain,  and 
there  is  danger  of  injuring  the  skin  of  the  meatus  or  forcing 
the  plug  against  the  drum-head,  thereby  occasioning  great  dis- 
terss  and  possible  injury  to  the  structures  of  the  middle  ear. 
The  syringe  affords  the  best  and  safest  means  for  its  removal. 
A  syringe  holding  from  three  to  four  ounces  is  best  adapted 
to  the  purpose.  If  after  several  forcible  injections  of  water 
the  cerumen  is  not  removed,  the  ear  should  be  dried  and  the 
attempt  discontinued.  The  patient  should  be  given  a  phial  of 
lo-volume  hydrozone  and  instructed  to  instil  it  into  the  ear 
four  times  daily  for  two  days.  At  the  end  of  this  time  he 
should  return  to  the  office  and  the  warm-water  injections  with 
the  syringe  be  resumed.  The  instillations  of  hydrozone  will 
have  softened  the  cerumen,  so  that  it  may  be  easily  removed 
with  the  syringe.  Glycerin  and  solutions  of  soda  may  be  used 
instead  of  hydrozone  ;  although  in  ray  experience  hydrozone 
has  served  a  much  better  purpose.  After  the  removal  of  the 
ceruminal  plug  the  external  meatus  should  be  painted  with 
carbolized  lanolin  or  other  antiseptic  ointment. 

Absence  of  cerumen  in  the  external  meatus  :  This  condition 
is  often  observed  after  a  diffused  or  circumscribed  inflamma- 
tion of  the  external  ear,  and  in  the  course  of  adhesive  pro- 
cesses in  the  middle  ear.  The  trophic  nerves  seem  to  be 
affected  by  these  diseases,  thereby  interfering  with   the  func- 
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tional  activity  of  the  ceruminul  glands.  The  treatment  con- 
sists of  mercurial  ointments  applied  at  intervals  of  forty-eight 
hours  and  the  internal  administration  of  nux  vomica. 

Furunculosis  of  the  External  Auditory  Meatus. 

Synonyms :  Follicular  Inflammation ;  Circumscribed  In- 
flammation and  Boils. 

Occurrence  :  Furunculosis  of  the  external  auditory  meatus 
is  usually  limited  to  either  the  cartilaginous  or  the  bony  por- 
tions of  the  canal.  The  boils  may  be  localized  or  associated 
with  general  furunculosis. 

Etiology :  They  may  arise  from  frequent  syringing  of  the 
ear,  or  from  attempts  at  the  instrumental  removal  of  cerumen 
or  foreign  bodies.  The  prolonged  use  of  astringents,  as  alum- 
water,  has  been  known  to  cause  them.  Streptococcus  and 
staphylococcus  pyogenes  sometimes  enter  the  deeper  layers 
of  skin  through  the  hair-follicles  and  cause  the  inflammation. 
In  some  cases  the  cause  is  unknown.  Furunculosis  appears 
more  frequently  in  the  spring  and  autumn;  and  in  adults 
rather  than  in  children  and  old  people.  Anaemia  and  disturb- 
ances of  menstruation  and  digestion,  exposure  to  cold  air,  and 
ansemia  also  favor  its  appearance. 

Furunculosis — symptoms:  If  the  boils  are  located  in  the 
superficial  layers  of  the  skin,  the  pain  is  slight ;  while  if  in 
the  deep  layers,  it  may  be  quite  severe.  There  are  often 
tenderness  and  swelling  over  the  mastoid  region,  which  may 
cause  the  condition  to  be  mistaken  for  acute  mastoiditis.  Tiie 
hearing  is  more  or  less  impaired  and  tinnitus  may  or  may  not 
be  present.  There  is  often  an  itching  sensation  in  the  meatus, 
and  the  patient  has  an  irresistable  desire  to  use  a  pin  for  its 
relief.  There  is  usually  a  slight  febrile  movement,  especially 
at  night.  If  the  circumscril)ed  inflammation  is  deep,  it  a])- 
pears  as  a  flat,  red  elevation  ;  if  superficial,  it  is  circumscribed, 
pointed,  red  or  livid,  and  attended  with  but  slight  pain.  The 
pus  may  discharge  spontaneously  after  eight  or  ten  days.  The 
boils  arc  usually  located  on  the  anterior  cartilaginous  wall. 

Furunculosis — treatment:  In  the  deep-seated  type  free  in- 
cision should  l)e  made  to  relieve  the  pain.  It  is  not  well  to 
wait  for  pus  to  form,  as  an  early  incision  is  often  followed  by 
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iinpnni'nuMit.  If  the  incision  is  iiuule  af'tei'  the  formation  of 
pus,  sliii^ht  pressure  should  he  applied  with  a  prohe  to  assist  in 
the  removal  of  the  tenacious  pus  from  the  deeper  tissues. 

In  the  early  stages,  wiiile  there  are  considerable  irritation 
and  ])ain,  the  application  of  cold  with  the  Leiter  coil  will 
modify  the  progress  of  the  disease.  For  the  relief  of  pain 
the  instillation  of  a  5  per  cent,  solution  of  cocaine  and  the 
application  of  ointments  of  the  acetate  of  morphine  should 
be  used.  Hot  fomentations  of  liops  applied  at  frequent  inter- 
vals is  also  a  usefel  remedy. 

During  the  sf((r/e  of  inflammatory  inflltrafion,  the  applica- 
tion of  a  3  to  5  per  cent,  solution  of  carbolic  acid  in  glycerin 
often  aborts  the  disease.  After  the  inflammation  begins  to 
recede,  a  1  :  3000  solution  of  mercuric  bichloride  promotes 
rapid  resolution. 

After  the  boils  have  discharged  their  contents  spontaneously, 
or  by  incision,  they  may  be  treated  by  the  remedies  men- 
tioned, after  the  application  of  which  the  meatus  should  be 
thoroughly  dried  and  packed  with  a  narrow  strip  of  gauze. 
This  should  not  be  removed  by  the  patient,  but  should  be 
left  in  place  and  removed  by  the  physician  on  the  following 
day.  The  same  process  should  be  rcjieated  until  the  inflam- 
mation has  subsided.  In  cases  in  which  there  are  j-ecurrent 
attacks  of  furunculosis  there  should  be  appropriate  constitu- 
tional treatment. 

Diffuse  Inflammation  of  the  External  Auditory  Meatus. 

Etiology:  This  type  of  inflammation  may  be  due  to  the 
instillation  of  irritating  drugs,  injuries,  foreign  bodies,  and 
associated  mastoid  disease. 

Symptoms:  Pain  is  present  in  varying  intensity,  and  is 
Avorse  at  night ;  and  upon  movements  of  the  jaw,  or  fits  of 
coughing.  Tinnitus  and  giddiness  are  sometimes  present. 
The  hearing  is  normal,  except  in  those  cases  in  wdiich  the 
drum-head  is  involved.  The  osseous  portion  of  the  canal  is 
hyperaimic.  After  two  to  three  days  there  is  a  discharge, 
which  becomes  purulent  as  the  disease  advances.  In  some 
cases  a  very  thick  mucous  or  gelatinous  plug  forms,  and 
completely  fills  the  deep  portion  of  the  meatus.     The  secre- 
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tion  may  form  in  layers  composed  of  mucus,  pus,  epidermic 
scales,  and  pyogenic  cocci.  If  it  is  allowed  to  remain  for  two 
or  three  days,  it  decomposes  and  becomes  offensive.  After 
the  removal  of  the  secretion  the  skin  beneath  is  found  to  be 
red,  swollen,  and  oedematous.  There  may  be  ulceration  and 
excoriation. 

Diffuse  inflammation  of  the  meatus — treatment :  In  severe 
idiopathic  cases  the  local  application  of  cold  and  leeches  re- 
duces the  engorgement  and  checks  the  process  of  infiltra- 
tion. In  cases  due  to  traumatism  the  application  of  the 
Leiter  coil  (Fig.  57)  and  local  asepsis,  with  gauze  packing,  is 
usually  followed  by  a  favorable  termination.  If  the  disease 
has  advanced  to  the  stage  of  secretion,  antiseptic  powders  and 
a  saturated  solution  of  boric  acid  in  alcohol  should  be  used. 
In  very  obstinate  cases,  especially  when  granulations  are  pres- 
ent, a  strong  solution  of  silver  nitrate  applied  locally  reduces 
the  granulations  and  promotes  epidermization.  Sometimes 
great  relief  is  obtained  by  incision  at  the  point  of  greatest 
tenderness. 

The  so-called  "dry  treatment"  (packing  the  external 
meatus  with  strips  of  sterilized  gauze)  is  perhaps  as  efficacious 
as  any  other.  The  secretions  are  absorbed  by  the  gauze,  thus 
keeping  the  skin  comparatively  dry  during  the  intervals  be- 
tween treatments.  If  constitutional  dyscrasiae  are  present, 
they  should  receive  appropriate  treatment. 

Hemorrhagic  Inflammation. 

It  is  characterized  I)y  hemorrhages  in  the  skin  of  the  osse- 
ous meatus,  rarely  in  the  cartilaginous,  and  is  attended  by 
inflammatory  reaction.  It  usually  occurs  in  the  young  with- 
out known  cause,  except  in  cases  due  to  influenza. 

Symptoms  :  Tinnitus,  slight  ])ains,  and  deafness  are  usually 
present.  Long,  dark-blue  swellings  may  be  seen  on  the  in- 
ferior wall,  sometimes  extending  into  the  post-inferior  quad- 
rant of  the  drum-head.  They  are  soft  to  j)robe  pressure  and 
are  easily  ])erforated.  They  contain  a  bloody  serum  and 
attain  full  development  about  the  third  day.  Hemorrhagic 
vesicles  usually  persist  several  days  later. 

Hemorrhagic  inflammation  of  the  meatus — treatment :  This 
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is  usually  luUowed  by  complete  recovery.  The  epidermis  is 
cast  otl'  in  lar^e  scales  in  tVom  eight  to  ten  days,  at"ter  whicli 
the  parts  assume  tlmir  normal  appearance.  The  bluish  swell- 
ing should  be  opened  with  a  probe  or  knife,  after  which  the 
external  meatus  should  be  irrigated  with  boric  acid  solution, 
dried,  and  powdered  with  boric  acid.  The  meatus  should 
then  be  j)ack('d  with  a  strij)  of  sterilized  gau/e,  which  should 
be  removed  the  foliowinii:  dav.  Three  or  four  such  treat- 
ments  are  usually  all  that  is  necessary  for  the  complete  cure 
of  the  cases. 


Croupous  and  Diphtheric  Inflammation  of  the  Meatus. 

This  condition  is  rare,  and  is  limited  to  the  osseous  'portion 
of  the  canal  and  to  the  drum-head.  It  usually  follows  an 
exhausted  attack  of  faucial  diphtheria. 

Treatment :  The  meatus  should  be  irrigated  witli  lime-water. 
After  removal  of  the  membrane  instillations  of  a  10  j>er  cent, 
solution  of  carbolic  aci<l  in  glycerin  should  be  aj)plied  with  a 
small  cotton  mop,  to  prevent  its  return. 


Otomycosis ;  Mycosis  of  the  External  Auditory  Meatus. 

This  is  a  parasitic  inflammation  due  to  the  Aspergillus 
niger,  A.  flavus,  and  A.  fumigatus  (Fig.  47).  Occasionally 
other  fungi  are  also  present. 

The  growths  appear  as  brownish  or  black  plaques  upon  the 
skin  of  the  meatus,  or  upon  moist  crusts.  One  or  two  cases 
have  been  reported  in  which  the  parasites  grew  in  the  middle 
ear. 

AVhen  growing  ujion  moist  crusts  they  may  form 
layer  upon  layer,  until  the  meatus  is  more  or  less  filled. 
They  show  a  tendency  to  recur  at  intervals  of  days  or 
weeks.  In  doubtful  cases  the  microscope  will  aid  in  the 
diagnosis. 

The  treatment  consists  in  the  instillation  of  alcohol,  which 
stops  their  growth  after  one  or  two  applications.  The  treat- 
ment should  be  repeated  once  every  month  for  a  year,  to 
prevent  their  return. 
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Eczema  of  the  External  Ear. 

Occurrence  and  varieties:  Eczema  in  tlii.s  locality  ditfors  in 
no  way  from  eczema  on  other  portions  of  the  skin.  It  may 
be  acute  or  chronic,  but  is  more  often  of  the  former  type.     It 

Fig.  47. 


Aspergillus  nigricans:  A,  mycelium  covered  with  numerous  fallen  spores;  B, 
hypha;  C,  sporangium  with  ripe  spores;  B',  hypha;  D,  receptaculura;  E,  sterig- 
mata  with  spores.    (Politzer.) 

may  attack  all  ages  and  either  .sex,  but  is  more  common 
in  children.  It  may  be  erythematous,  vesicular,  pustular, 
or  squamous.  It  may  be  limited  to  the  auricle  or  to  the 
external  auditory  canal,  or  it  may  involve  both  at  the  same 
time. 

Symptoms  :  If  of  the  acute  type,  the  skin  is  infiltrated  and 
swollen,  and  may  obstruct  the  external  auditory  meatus. 

If  it  is  of  the  chronic  type,  there  is  permanent  thickening 
of  the  tissue,  which  may  occasion  considerable  deformity  of 
the  ear  (Fig.  48). 

A  feeling  of  fulne.'^s,  moderate  deafness,  and  tinnitus  are 
often  ('(jm})laiiu'd  of. 

Eczema  of  the  external  ear — treatment:  In  acute  cases  the 
administration  of  10  to  20  drops  of  the  fluid  extract  of  Viola 
tricolor  is  attended  by  good  results,  especially  in  children. 
If  the  patient  be  of  a  gouty  or  lithicmic  diathesis,  suitable 
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internal  troatinciit  should  be  given.  Constitutional  dyscrasise 
shoulil  he  correoted  hv   the  administration  of  the  syrup  of 

ferrous  iodide,  eod-liver  oil, 
and  arsenic.  In  the  local 
treatment,  the  use  of  water 
should  be  avoided,  as  it 
aggravates  the  condition. 
If  it  is  of  the  moist  variety, 
the  eczematous  areas  should 
be  painted  with  a  10-  to  30- 
grain  solution  of  silver 
nitrate.  If  it  is  of  the  dry, 
scaly  type,  an  ointment  con- 
taining 1  grain  of  salicylic 
acid  and  4  minims  of  the 
tincture  of  benzoin  in  1 
drachm  of  lanolin,  applied 
twice  daily,  is  followed  by 
great  relief  from  the  stiff- 
ness and  excessive  epithelial 
desquamation.  After  re- 
moval of  the  crusts  the 
•  meatus  should  be  powdered 

with  equal  parts  of  boric  acid  and  zinc  oxide.  A  10  per 
cent,  ichthyol  or  resorcin  ointment,  locally  applied,  is  also  a 
very  useful  remedy.  Moist  surfaces  back  of  the  auricle, 
especially  at  the  union  of  the  auricle  and  the  skin  over  the 
mastoid,  should  be  dusted  with  borated  powder  or  with  pul- 
verized calomel. 


Thickening  and  deformity  of  the  auricle, 
due  to  chronic  eczema.    (Bacon.) 


Seborrhcea. 

This  condition  is  usually  associated  with  a  similar  affection 
of  the  face  and  scalp. 

Symptoms :  AVhen  it  affects  the  external  auditory  meatus, 
there  are  itching,  tinnitus,  and  slight  deafness. 

The  treatment  should  consist  in  removal  of  the  scales, 
after  which  the  })arts  should  be  dusted  with  equal  parts  of 
boric  acid  and  zinc  oxide.  An  ointment  of  white  precipitate 
is  also  a  useful  remedy. 
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Foreign  Bodies  in  the  Meatus. 

Varieties :  Insects,  such  as  cockroaches,  bedbugs,  fleas, 
beetles,  etc.,  sometimes  get  into  tiie  external  meatus,  and  give 
rise  to  very  distressing  symptoms.  Wads  of  cotton,  paper, 
portions  of  pendls,  seeds,  beads,  cherry-stones,  and  many 
other  inanimate  objects  have  also  been  found  in  tiie  meatus. 
Beans,  wheat,  and  other  grains,  which  swell  upon  being  ex- 
posed to  moisture,  may  give  rise  to  marked  pressure  symptoms. 

The  symptoms  in  general  are  those  of  obstruction  to  the 
meatus,  attended  by  more  or  less  inflammation. 

Foreign  bodies  in  the  meatus — treatment :  Do  not  attempt 
to  remove  live  bugs  from  the  ear,  as  the  efl'ort  may  prove 

Fig.  49. 


Allen's  foreign-body  forceps. 

fruitless,  and  occasion  great  distress  to  the  j)ationt.  They 
should  first  be  drowned  in  water,  oil,  glycerin,  or  alcohol, 
after  which  they  can  be  easily  removed  with  the  syringe.  If 
this  method  fails,  they  may  be  removed  with  forceps,  or  a 
short-toothed  ear-hook.  Allen's  foreign-lxxly  forceps  (Fig. 
49),  and  the  ear-hook  are  valuable  instruments  for  the  re- 
moval of  inanimate  bodies,  as  beads,  paper,  cotton,  etc.     A 
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s\  rinirc  (Fig.  50)  with  a  flat,  thin  nozzle,  which  can  he  in- 
f^orted  at  the  ."^ide  of  the  foreign  hody  may  be  used  to  force 
water  l)ack  of  it,  and  thereby  drive  it  outward.  If  there  is 
])erforation  of  the  driun-head,  the  syringe  may  he  attacli(Ml 
to  the  Eustachian  catheter,  and  water  forced  through  th(,' 
Eustachian  tube  and  tympanum  and  outward  througii  the 
perforation   into  the   meatus,   thereby  dislodging  the  foreign 

Fig.  50. 


Bacon's  ear  syringe. 

body.  This  method  is  not  practicable  if  the  foreign  body  is 
firmly  imbedded  in  the  meatus.  Smooth,  hard  bodies,  like 
beads,  may  be  removed  by  dipping  a  camel's-hair  brush  in 
glue  and  applying  it  to  the  surface  of  the  foreign  body, 
leaving  it  there  until  it  becomes  quite  dry.  The  removal  of 
the  brush  will  bring  the  foreign  body  with  it. 

Hemorrhage  and  Ear-cough. 

Hemorrhage  from  the  ear :  It  may  be  due  to  direct  injury, 
fracture  of  the  bonv  canal,  vicarious  menstruation,  and  to 
vascular  granulations,  as  in  tuberculosis  of  the  middle  ear. 

Ear-cough :  Foreign  bodies  and  inspissated  cerumen  may 
excite  an  irritation  of  the  auricular  branch  of  the  pneumo- 
gastric  nerve  which  supplies  the  external  meatus. 

Stricture  of  the  Meatus. 

Etiology:  Stricture  of  the  meatus  may  be  due  to  swelling 
of  the  skin  in  chronic  sup])urative  otitis  media,  and  other 
persistent  inflammations  and  irritations.  Bony  stricture  (hy- 
perostosis) may  follow  caries  and  exfoliation  of  the  sequestra 
from  the  osseous  walls  of  the  meatus.      Septa  or  adhesions 
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may  form  across  the  canal  by  tlie  approximation  of  granula- 
tions or  inflamed  surfaces.  An  exostosis  is  a  circumscribed 
thickening  of  the  bone  projecting  into  the  lumen  of  the 
canal. 

Stricture  of  the  meatus — treatment :  When  the  stricture  is 
due  to  thickening  of  the  soft  tissues  of  the  meatus,  it  should 
be  irrigated  with  warm  boric  acid  solution,  dried,  and  a  cot- 
ton-wool plug,  dipped  in  a  4-grain  iodoform  ointment,  packed 
firmly  in  the  opening.  This  should  be  done  twice  daily.  In 
the  more  obstinate  and  chronic  cases  small  laminaria  tents 
should  be  introduced  every  three  or  four  days  and  allowed  to 
remain  for  about  two  hours  each  time.  The  patient  should 
remain  under  the  observation  of  the  physician  during  the 
treatment,  as  it  is  important  that  too  great  pressure  be  avoided. 
If  these  methods  fail,  longitudinal  incisions  should  be  made 
in  the  meatus  and  cotton-plugs  or  sponge-tents  applied,  as 
already  described.  If  adhesions  or  septa  are  present,  they 
should  be  divided  and  distended  with  cotton-plugs  or  sponge- 
tents.  Osseous  contraction  may  also  be  treated  in  the  same 
manner,  provided  great  care  and  patience  are  observed. 
Associated  disease  of  the  middle  ear,  as  chronic  suppurative 
otitis  media,  should  receive  appropriate  treatment. 

Collapse  of  the  meatus:  This  occurs  in  the  aged,  who  have 
developed  a  flaccid  condition  of  the  connective  tissue  of  the 
skin.  Obstructive  deafness  caused  by  it  may  be  relieved  by 
wearing  a  silver  tube  in  the  meatus. 

Exostosis  of  the  Meatus. 

This  is  a  circumscribed  bony  growth  projecting  from  the 
wall  of  the  osseous  meatus,  and  is  usually  found  in  those 
with  a  gouty  diathesis. 

It  is  more  common  in  males  than  females.  Persons  who 
are  much  in  the  water,  as  the  South  Sea  Islanders,  are  very 
liable  to  be  thus  affected. 

The  treatment  consists  in  removal  with  the  cold-wire  snare 
or  the  dental  l)urr.  It  may  also  be  removed  by  making  a 
post-auricular  incision  at  tlu;  junction  of  the  auricle  with  the 
mastoid,  and   pulling  the  auricle  and  soft  meatus  forward,  as 
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lor  a  mastoid  operation.  The  tumor  is  thus  fully  exposed, 
and  may  ho  removed  with  a  chisel  or  a  dental  l)urr.  The  bone 
beneath  it  shouKl  also  be  slightly  excavated  so  as  to  prevent 
recurrence. 


Caries  and  Necrosis  of  the  Meatus. 

Etiology:  It  is  almost  always  secondary  to  pyogenic  in- 
flammation of  the  middle  ear  and  mastoid  cells. 

Diagnosis :  The  softened  carious  bone  may  be  detected 
with  the  probe.  If  the  bone  is  necrotic,  its  hard  roughened 
surface  imparts  a  diaracteristic  grating  sensation  to  the  Hngers 
as  the  end  of  the  probe  is  jwssed  over  it.  This  condition  is 
usually  located  in  the  post-superior  osseous  wall,  which  ap- 
pears, red,  swollen  and  (edematous. 

The  treatment  consists  in  free  incision  through  the  swollen 
area,  followed  by  curettement  of  the  carious  bone.  In  some 
cases  it  will  be  necessary  to  resort  to  the  radical  mastoid 
operation,  as  the  antrum  and  mastoid  cells  may  also  be  ex- 
tensively involved. 


Injury  to  the  Drum-head. 

Etiology :  Rupture  of  the  drum-head  may  be  caused  {a)  by 
direct  violence,  as  from  some  hard  penetrating  body  ;  {b)  by 
injury  to  the  bones  of  the  cranium,  as  from  a  blow  on  the 
chin  ;  (c)  by  impacted  air  in  the  external  auditory  meatus, 
from  a  blow  with  the  ])alm  of  the  hand  upon  the  auricle  ; 
and  [rJ)  by  concussion  of  the  air,  as  following  the  firing  of  a 
cannon. 

Symptoms :  The  rupture  is  usually  in  front  of  the  handle 
of  the  malleus,  and  is  covered  with  a  bloody  discharge.  It 
usually  heals  quickly,  but  may  be  followed  by  inflanmiation, 
e.s'jyecially  if  irnp7'operli/  treoted.  The  labyrinth  may  be  in- 
volved. The  bcme-conduction  and  Galton-whistle  tests  should 
be  used  to  determine  this  fact.  When  it  is  involved,  there 
are  usually  giddiness,  nausea,  and  vomiting. 

The  treatment  consists  in  the  insertion  of  a  strip  of  dry 
sterilized  gauze  into  the  external  meatus. 
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Acute  Myringitis. 

Synonym:   Acute  Inflammation  of  the  Drum-head. 

Symptoms :  In  the  early  stag^e  it  is  characterized  by  redness 
of  the  drum-head  in  the  posterior  quadrant,  or  it  niav  involve 
th.e  whole  surface.  The  inflammation  is  often  limited  to  the 
dermic  layer,  although  it  may  extend  through  the  fibrous  to 
the  mucous  layer.  It  is  in  such  cases  that  pus-pockets  form 
between  the  fibrous  and  mucous  layers.  The  drum-head 
presents  much  the  same  appearance  as  it  does  in  suppurative 
disease  of  the  middle  ear.  When  the  dermic  layer  is  involved, 
vesicles  filled  with  serum  form,  and  voluntarily  discharge 
their  contents  in  eight  or  ten  hours.  At  the  onset  of  the 
attack  there  is  a  sharp,  stinging  pain,  radiating  to  various 
parts  of  the  head.  In  the  superficial  type  it  soon  subsides, 
while  in  the  deeper  variety  it  may  exist  for  some  time. 
There  is  a  sense  of  pressure,  fulness,  tinnitus,  and  moderate 
deafness.  There  may  be  hypcrsesthesia  to  noises.  The  dis- 
ease runs  its  course  in  from  three  to  five  days. 

Acute  myringitis — treatment :  If  there  is  marked  inflamma- 
tory action,  the  application  of  the  Leiter  coil  (Fig,  57)  or  the 
artificial  leech  in  front  of  the  tragus,  exerts  a  favorable  in- 
fluence upon  the  course  of  the  disease.  The  serous  vesicles 
should  be  punctured,  care  being  exercised  to  avoid  penetra- 
ting the  deeper  layers.  If  there  is  an  abscess  in  the  deep 
layers,  it  should  be  freely  incised  to  prevent  the  spontaneous 
discharge  of  pus  into  the  middle  ear.  In  doing  this,  extreme 
care  should  be  used  to  avoid  opening  through  the  mucous 
laver.  Should  the  mucous  layer  be  incised,  the  pus  and 
germs  will  enter  the  middle  ear  and  excite  a  similar  process 
there.  After  the  puncture  has  been  made  the  external  meatus 
should  be  packed  with  a  strip  of  sterilized  gauze,  which 
should  be  removed  by  the  physician,  and  another  one  intro- 
duced in  about  twenty-four  hours. 

Chronic  Myringitis. 

Etiology:  This  form  of  inflammation  is  rare,  and  involves 
the  whole  surface  of  the  drum-head.  It  may  be  due  to  re- 
peated attacks  of  acute   niyringitis,  especially  in  scrofulous 
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and  caclioctio  j)eoplo.  It  snnietimcs  follows  diffused  or  follicu- 
lar intlainniation  of  the  meatus,  and  is  often  associated  with 
chronic  middle-ear  suppuration  which  has  been  followed  by 
closure  of  the  perforatum. 

Symptoms:  The  membrane  has  a  moist,  lustrous  appear- 
ance, is  n:r;ivish  in  cohir,  with  yellowish  spots  here  and  there 
upi)n  its  surface.  The  handle  of  the  malleus  is  injected.  At 
times  the  dermic  layer  of  the  drum-head  is  thrown  off,  after 
which  the  membrane  beneath  is  more  smooth,  red,  and  /el- 
vetv.  In  some  cases  small  pa])ill{e  form,  giving  the  surface 
of  the  membrane  the  appearance  of  a  ras[)berry. 

The  disease  is  usually  unattended  by  pain  or  other  marked 
suhjccfire  signs.  There  is  slight  itching,  and  in  those  cases 
in  which  there  is  rapid  exfoliation  of  the  dermic  layer,  fol- 
lowed by  a  serous  exudate,  there  is  an  offensive  odor.  This 
is  due  to  the  retention  and  decomposition  of  the  epithelial 
cells  and  exudate. 

Prognosis:  The  drum-head  is  rarely  perforated.  When 
there  is  a  cessation  of  the  serous  exudate  recovery  occurs 
spontaneously.  Wliether  cure  is  effected  sj>ontaneously  or 
through  treatment,  there  are  a  moderate  thickening  of  the 
drimi-head  and  slight  impairment  of  hearing,  although  the 
process  may  have  existed  for  several  years. 

Chronic  myringitis — treatment :  In  mild  cases  antise])tic 
irrigation,  followed  by  mopping  the  parts  dry  and  dusting 
with  boric  acid  powder,  often  causes  a  cessation  of  the 
secretion  and  restores  the  parts  to  their  normal  condition.  In 
the  more  obstinate  cases  the  meatus  should  be  irrigated  and  a 
saturated  alcoholic  solution  of  boric  acid  instilled  for  ten  or 
fifteen  minutes,  three  times  a  week.  AVhen  granulations  or 
papilkc  form  upon  the  drum-head,  they  should  be  painted 
two  or  three  times  a  week  Mith  the  tincture  of  iodine.  If 
this  does  not  remove  them,  they  should  be  painted  with  ferric 
chloride  by  means  of  a  probe  which  has  been  dipped  in  the 
solution.  The  applications  should  be  repeated  at  intervals  of 
two  or  three  days  until  the  membrane  is  smooth  and  dry. 
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Fracture  of  Handle  of  the  Malleus. 

It  may  be  the  result  of  (a)  direct  accidental  violence ;  (6) 
awkward  instrumentation;  (c)  blows  upon  the  ear;  (d) jump- 
ing from  a  great  height ;  and  [e)  severe  blows  on  tlie  skull. 

Acute  and  Subacute  Catarrhal  Inflammation  of  the 
Middle  Ear. 

Synonymn  :  Secretive  Form  of  ^liddle-ear  Catarrh. 

Pathology :  It  is  characterized  by  hypersemia  and  swelling 
of  the  mucous  membrane  covering  the  walls  of  the  middle 
ear,  inner  surface  of  the  drum-head,  and  the  ossicles.  Hy- 
persemia, no  doubt,  also  involves  the  mucous  membrane  of 
the  antrum  and  mastoid  cells.  There  is  a  serous  exudate 
containing  proliferated  cells,  a  few  red  blood-corpuscles,  and 
leucocytes.  In  the  severer  cases  there  are  ecchymoses  in  the 
mucous  membrane.  The  epithelial  lining  is  thrown  off  and 
macerated  in  the  serum.  It  usually  runs  its  course  without 
perforation  or  other  serious  complication.  In  some  cases, 
however,  adhesive  bands  form,  binding  the  ossicles  together 
and  to  the  tympanic  walls. 

Etiology :  It  is  most  often  an  extension  of  a  similar  process 
from  the  nasopharynx  by  way  of  the  Eustachian  tube.  It  is 
most  common  in  the  spring  and  winter  months,  when  there 
are  sudden  changes  of  temperature.  It  fallows  in  the  wake 
of  influenza,  syphilis,  and  the  acute  exanthematous  fevers. 
Closure  of  the  Eustachian  tube  from  paralysis  of  the  palatal 
muscles  or  interference  with  their  action  by  the  adhesion  of 
the  tonsils  to  the  pillars  of  the  fauces,  predisposes  to  this 
affection.  The  presence  of  postnasal  adenoids  and  postnasal 
catarrh  also  aid  in  its  production.  When  the  tube  is  closed, 
the  air  in  the  tympanimi  becomes  rarefied  through  absorption, 
and  this  produces  chronic  engorgement  and  (edema  of  the 
lining  mucous  membrane.  Thus  the  conditions  are  favorable 
for  the  production  of  the  characteristic  sero-mucous  exudate. 
The  disease  is  common  in  childhood,  and  is    responsible    for 
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tlie  inujoritv  of  the  '*  earaches  "  occurring  at  this  period  of 
life. 

Acute  and  subacute  catarrhal  inflammation  of  the  middle  ear 
— symptoms :  In  the  acute  cases  there  is  more  or  less  pahij 
which  in  chiUlren  is  coiumonly  referred  to  as  ^' cdrache." 
There  is  a  slight  febrile  moroneiit,  altiiough  it  is  not  pro- 
nounced enough  to  attract  attention.  There  is  a  sense  of  ful- 
ness and  pressure  in  tiie  ear,  wliich  in  some  cases  conveys  the 
impression  of  a  body  moving  to  and  fro  Avith  the  movements 
of  the  head.  The  hearing  varies  greatly  at  different  times, 
thus  forming  a  characteristic  sign  of  this  type  of  inflamma- 
tion.    In  one-sided  catarrhs  autophony  is   present. 

The  appearance  of  the  drum-head  depends  upon  the  amount 
of  thickening  and  the  quantity  and  (piality  of  the  secretion. 
If  the  drum-head  is  transparent,  the  upper  limit  of  the  secre- 
tion is  marked  by  a  bright  line,  which  may  be  wavy,  straight, 
double,  or  radiating.  The  color  below  the  line  is  a  dark 
yellow,  while  above  it  is  a  light  gray.  The  position  of  the 
line  changes  with  the  movements  of  the  head  if  the  secretion 
is  fluid ;  if  it  is  thick  mucus,  it  will  change  but  little,  if  at 
all.  The  surface  of  the  drum-head  is  more  lustrous  than 
normal,  w'hile  the  handle  of  the  malleus  is  more  prominent. 
Inflation  of  the  tympanum  sometimes  imparts  a  peculiar 
appearance  to  the  membrana  tympani.  That  is  to  say,  bub- 
bles of  air  are  seen  as  little  rings  slowly  floating  upward  to 
the  surface  of  the  intratympanic  fluid. 

Upon  examination  of  the  nose  and  throat  hypertrophic 
rhinitis,  postnasal  catarrh,  and  enlargement  of  the  faucial 
and  pharyngeal  tonsils  will  often  be  found. 

Prognosis :  Mild  acute  cases  may  terminate  favorably  in  a 
few  days  or  weeks,  while  the  subacute  or  chronic  cases  gener- 
ally run  a  very  protracted  course.  If  the  Eustachian  tube  is 
obstructed  with  adenoids,  recovery  will  quickly  follow  their 
removal.  If  it  is  closed  by  chronic  nasopharyngeal  catarrh, 
a  long  course  of  intranasal  and  postnasal  treatment  will  be 
required  to  establish  their  patency.  Cases  in  which  there  is 
a  copious  discharge  get  vrell  sooner  than  those  in  which  the 
amount  of  discharge  is  moderate.  Constitutional  diseases 
affect  the  course  unfavorably.  In  cases  in  which  adhesive 
bands  form  a  cure  is  problematical.     Long-continued  inflam- 
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mations  are  usually  associated  with  atrophy,  and  fatty  and 
colloid  degeneration  of  the  labyrinth. 

Acute  and  subacute  catarrhal  inflammation  of  the  middle 
ear — treatment :  This  should  aim  at  the  estiiblishnient  of  two 
conditions,  viz.:  (a)  the  patency  of  the  Eustachian  tubes; 
and  (6)  the  removal  of  the  exudate. 

(a)  The  patency  of  the  tubes  is  brought  about  by  the  correc- 
tion of  extsfinr/  intranasal  disease,  the  removal  qjf  the  faucial 
and  pharyngcdl  tonsils,  and  the  reduction  of  the  postnasal 
catarrh.  In  cases  due  to  paralysis  of  the  palatal  muscles, 
suitable  treatment  should  be  adopted, 

(6)  The  secretion  and  exudate  may  be  removed  by  tympanic 
inflation,  or  by  paracentesis  of  the  drum-head.  Inflation  may 
be  done  by  the  Politzer  method  or  by  the  use  of  the  Eustachian 
catheter.  The  tube  is  thus  opened,  air  forced  into  the  tympa- 
num, and  the  fluid  allowed  to  flow  out.  After  inflation,  the  Del- 
stanche  masseur  (Fig.  51)  should  be  used  to  rarefy  the  air  in 
the  external  meatus.  The  drum-head  and  malleus  are  thus 
drawn  outward  and  made  to  assume  their  normal  positions, 
and  incipient  adhesive  bands  are  broken  up.  Where  there  is 
great  bulging  of  the  drum-head  from  the  presence  of  a  large 
amount  of  secretion,  a  free  incision  should  be  made  at  the 
point  of  greatest  bulging.  This  aifords  immediate  relief, 
although  the  thick  mucus  may  not  at  once  discharge  into  the 
meatus.  Inflation  will  drive  it  into  the  meatus,  or  it  may  be 
drawn  there  with  the  Delstanche  masseur.  If  the  mucus  is 
very  tenacious,  it  may  be  removed  with  forceps,  or  softened 
with  instillations  of  an  aqueous  solution  of  sodium  bicar- 
bonate. 

In  the  early  acute  stage,  the  application  of  the  artificial 
leech  in  front  of  the  tragus  will  remove  the  congestion  and 
relieve  the  pain.  Warm  water  or  oil  dropped  into  the  meatus 
will  also  relieve  it,  I  have  often  used  a  few  drops  of  chloro- 
form upon  a  piece  of  cotton  in  the  bowl  of  a  clay  pipe,  plac- 
ing the  bowl  to  my  mouth,  and  blowing  the  fumes  through 
the  stem  into  the  ear.  Politzerization  is,  however,  the  most 
rational  method  of  relieving  earache  in  children,  as  it  over- 
comes the  vascular  tension  causiup;  it. 
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Adhesions,  Thickening,  and  Retractions  Following 
Chronic  Exudative  Catarrhal  Inflammation  of  the 
Middle  Ear. 

Fibrous  bands  are  left  as  a  result  of  chronic  inflammation. 

Effect  on  membrane  :  They  may  hind  tiie  memhrane  to  the 
inner  wall  of  the  tympanic  cavity  or  to  tlie  incus  and  stapes. 
When  the  drum-head  thus  becomes  adlierent,  exhausting  the 
air  in  the  external  auditory  meatus  with  the  Delstanche  mas- 
seur and  the  Siegle  otoscope  (Fig.  01)  does  not  cause  an  out- 
ward movement  of  the  entire  (h'um-liead.  The  adherent 
jtortlons  remain  fixed,  while  the  rest  of  tlie  membrane  moves 
outward. 

The  bands  may  also  extend  from  the  ossicles  to  the  inner 
wall  of  the  tympanum.  All  these  conditions  are  attended  by 
more  or  less  deafness  an((  tinnitus. 

Effect  on  tensor  tympani :  Tlie  fibrous  formations  and  the 
subsequent  retraction  sometimes  cause  the  tendon  of  the  ten- 
sor tympani  muscle  to  be  shortened.  The  focussing  and  con- 
duction functions  of  tiie  drum-head  and  ossicles  are  thus 
impaired. 

Effect  on  cavity  of  the  tympanum :  This  is  often  very  mucii 
diminished  in  size  by  the  chronic  hypenemia,  hypertrophy,  and 
hyperplasia  of  tiie  mucous  membrane. 

Dry  Catarrh,  or  Sclerosis,  of  the  Middle  Ear. 

Synonyms:  Adhesive  Processes  in  tlie  Middle  Ear;  Pro- 
liferous Inflammation  of  the  ]\Iiddle  Ear  :  Chronic  Catarrh 
of  the  Middle  Ear. 

Etiology :  The  adhesive  process  may  follow  a  subacute 
exudative  process  or  it  may  appear  independently. 

Deafness  indicating  an  insidious  advancement  of  the  dry 
catarrhal  process  is  more  likely  to  be  associated  with  labyrin- 
thine disease  than  is  deafness  due  to  exudative  catarrh. 

Sometimes  the  labyrinthine  disease  predominates  or  seems 
to  be  primary,  so  that  it  is  ]wssible  that  both  are  due  to 
trophic  changes  now  little   understood. 

The  process  may  also  result  from  (a)  frequent  attacks  of 
acute  catarrh  ;  (h)  nasopharyngeal  disease,  which  ])rolongs  the 
ear    catarrh ;    (e)    paralysis    and    degeneration    of   the    tubal 
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muscles;  (d)  hereditary  predisposition  (al)out  40  per  cent.); 
{e)  general  constitutional  diseases  and  dyscrasise  ;  (/)  living 
in  damp  houses;  (g)  sea-bathing  and  diving;  and  (Ii)  the  ex- 
cessive use  of  alcoholics.  The  disease  is  common  in  middle 
and  old  age. 

Pathology:  (a)  The  first  stage:  Tiiere  is  a  hypersemic 
boggy,  succulent,  yellowish-red  membrane  with  excessive 
round-cell  infiltration.  (6)  Second  stage:  The  membrane  is 
smooth,  thick,  and  of  a  pale  tendinous  gray  color.  It  is  firmly 
Adherent  to  the  parts  beneath,  the  round-cell  infiltration  hav- 
ing become  fibrous  connective  tissue,  (e)  Third  stage:  The 
fibrous  bands  cross  in  various  directions,  binding  the  ossicles 
together  and  to  the  walls  of  the  tympanum. 

There  may  also  be  ankylosis  at  the  foot-plate  of  the  stapes 
from  fibrous  thickening  or  calcification  about  the  margin  ; 
the  fenestra  rotunda  may  be  affected  by  fibrous  thickening 
and  calcification  ;  sometimes  the  Eustachian  tube  is  closed 
by  thickening  of  the  mucosa,  or  by  fibrous  stricture,  the  car- 
tilaginous part  of  the  tube  being  most  commonly  affected  ; 
the  palatine  muscles  at  the  orifices  of  the  tubes  sometimes 
undergo  fatty  degeneration  and  cicatricial  shortening ;  the 
intratympanic  muscles  may  also  be  impaired  by  atrophy,  fatty 
degeneration,  and  cicatricial  or  colloid  degeneration. 

Dry  catarrh  of  the  middle  ear — symptoms :  The  ajrpearance 
of  the  inenibrana  tympani  is  dull  and  opaque,  or  it  may  show 
opacities  about  its  border.  There  may  be  calcareous  deposits, 
although  they  are  rare.  The  handle  of  the  malleus  is  less  dis- 
tinctly visible  than  normal,  and  the  cone  of  light  is  irregular 
or  lost.  The  drum-head  is  retracted,  the  handle  of  the  mal- 
leus foreshortened,  and  the  processus  brevis  more  prominent. 
There  may  be  circumscribed  retractions  of  the  drum-head  from 
adhesions  and  cicatricial  bands.  In  advanced  sclerotic  cases 
the  external  meatus  may  be  free  from  cermiien,  the  skin  being 
white  and  glistening. 

Subjective  symptoms:  The  tinnitus  is  often  very  annoying 
and  continuous.  It  is  worse  in  bad  weather,  after  fatigue, 
mental  exertion,  or  excessive  drinking.  The  patient  complains 
<;f  fulness  and  giddiness,  aprosexia,  and  hearing  for  speech  is 
often  very  dull,  while  the  drop  of  a  needle  may  be  distinctly 
heard.     Paracusis  Willisii,  or  improved  hearing  in  the  pres- 
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ence  of  noises,  is  a  common  and  cliaractoristic  symptom  of 
this  form  of  deafness.  There  is  a  gradnal  increase  in  the  dul- 
noss  of  hearing,  althongh  there  may  })e  intermissions  dnring 
wliich  no  change  occnrs.  Complete  deafness  is  rare.  Bone 
conduction  is  usually  increased,  although  it  may  be  decreased 

when  the  labyrinth  is  diseased 
Fig.  51.  at  the   same  time,  and  when 

the  fibrous  contractions  force 
the  foot-plate  of  the  stapes 
into  the  oval  window,  thereby 
increasing  the  intralabyrinthine 
pressure. 

The  prognosis  of  dry  catarrh 
is  better  in  those  cases  follow- 
ing the  secretive  form  of  ca- 
tarrh than  it  is  in  the  insidious 
type,  which  is  so  often  compli- 
cated with  labyrinthine  disease. 
It  is  unfavorable  in  proportion 
to  the  degree  and  persistence 
of  the  subjective  noises. 
Those  cases  which  improve 
after  inflation  are  favorable. 
If  the  deafness  develops  rap- 
idly, it  is  bad.  With  a  per- 
meable Eustachian  tube,  un- 
ceasing noises,  and  progressive 
deafness,  the  prognosis  is  very 
unfiivorable.  If,  after  infla- 
tion, bone  conduction  remains 
poor,  labyrinthine  disease  is 
probably  present.  This  type 
of  deafness  is  usually  incurable  when  found  in  old  and  scrofu- 
lous people. 


Siegle    otoscope,    with     masseur 
Delstanche  attached. 


Dry  Catarrh  of  the  Middle  Ear — Treatment. 

Non-operative :  In  nearly  all  cases  treatment  is  unattended 
by  favorable  results.  Indeed,  it  is  sometimes  followed  by 
very    bad    results.       Pneumatic    massage,    applied    through 
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the  external  meatus,  together  with  inflation  of  the  middle 
ear,  is  the  best  form  of  treatment  in  most  cases.  Pneu- 
matic massage  consists  in  the  alternate  rarefaction  and 
condensation  of  the  air  in  the  external  meatus  with  the  Del- 
stanche  masseur  (Fig.  51);  or  Avith  a  pump  attached  to  an 
electro-motor  engine. 

In  the  spring  of  1 893  the  author  attached  the  Siegle  oto- 
scope to  the  pneumatic  hammer  attachment  of  a  dental  electric 
engine  and  thus  applied  pneumatic  massage  with  electro-motor 
power.  Since  then  a  small  electro-motor  engine  has  been 
devised  for  this  especial  purpose.  The  treatment  should  be 
given  for  five  to  ten  minutes  three  times  a  week ;  and  should 
not  be  given  for  a  period  of  more  than  six  weeks,  as  atrophy 
of  the  drum-head  may  follow  a  prolonged  course  of  treat- 
ment. 

Inflation  may  be  done  with  the  Politzer  bag  (Fig.  52)  or 
the  catheter  (Fig.  53).      The  injection  of  TTLvj  of  2  per  cent. 

Fig.  52. 


Politzer  bag,  with  glass  nose-piece. 

pilocarpin  solution,  oils,  and  vapors  through  the  catheter  into 
the  middle  ear  is  .sometimes  followed  by  improvement  in  hear- 
ing. The  improvement,  however,  is  perhaps  almost  altogether 
due  to  the  distention  of  the  middle-ear  cavity,  rather  than  to 
the  effect  of  the  drug  itself.  Constrictions  of  the  Eustachian 
tube  may  be  overcome  by  the  use  of  bougies  made  of  whale- 
bone, celluloid,  or  catgut.     A  bougie  provided  with  a  metal 
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tip  and  an  insulated  wire  shank  may  be  introduced  through 
the  Kustat'hian  cathrtor  to  the  ])oint  of"  constriction,  and  a  cur- 
rent of"  about  5  ma.  ol"  electricity  turned  on,  the  constrictions 
being  thus  reduced  by  electrolysis. 


Fiu.  53. 


IJlake's  Eustncliinn  catlieter. 


Operative  treatment :  (a)  Artificial  perforation  of  the  mem- 
brana  tympani  is  often  attended  by  improved  hearing  and 
lessened  tinnitus.  It  is  best  performed  with  the  electric 
cautery.  The  opening  remains,  however,  for  only  a  short 
time.  Many  ingenious  methods  have  been  devised  to  render 
the  opening  permanent,  but  they  have  been  attended  with 
little  success. 

(6)  Plycotoviy,  or  section  of  the  ]H)stcrior  fold  (Fig.  54),  of 
the  membrana  tympani,  is  done  in  cases  of  great  deafness 
with  sul)iectivc  noises  and  pronounced 
retraction  of  the  handle  of  the  malleus. 
The  section  is  made  immediately  behind 
the  short  process,  or  midway  between  the 
process  and  the  peripheral  end  of  the  fold, 
cutting  from  above  downward.  The 
handle  of  the  malleus  is  thus  allowed 
greater  motion,  the  subjective  noises  are 
diminished,  and  there  is  improvement  of 
hearing  lasting  for  a  few  weeks  or  months, 
(c)  The  section  of  the  anterior  ligament 
of  the  malleus  is  sometimes  followed  by 
improvement  of  hearing  and  subjective 
noises. 

{d)  Tey\otomy  of  the  tendon  of  the  tensor  tympani  and 
stapedius  muscles  is  also  performed  for  the  same  purpose. 
{e)  Ossiculectomy :  If  there  is  ankylosis  of  the  malleus  and 
incus,  or  firm  adhesive  bands  interfering  with  their  mobility, 
the  bones  may  be  extracted  through  an  incision  in  the  drum- 
head.    This  may  be  done  by  one  of  two  methods  (Figs.  55 


Plycotomy :  handle  of 
malleus  foreshortened ; 
anterior  and  posterior 
folds  of  the  drum-head 
very  prominent.  (Ba- 
con.) 
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and  56).  Tliis  operation  was  once  quite  popular,  as  it  promised 
great  relief  in  this  type  of  deafness.  A  larger  experience  has 
demonstrated  that  tlie  beneficial  results  in  most  instances  are 
of  but  temporary  duration.     Occasionally,  however,  it  is  fol- 


FiG.  55. 


Fig.  56. 


Blake's  incision  in 
posterior-superior  quad- 
rant.   (Bacon.) 


Triangular  incision  in  the  posterior-superior 
quadrant  for  exposing  the  articulation  of  the 
incus  and  stapes.    (Bacon.) 


lowed  by  marked  permanent  improvement.  (/)  In  very  rare 
cases  there  is  ankylosis  of  the  foot-plate  of  the  stapes,  and 
mobilization  may  be  attempted.  This  is  a  very  difficult  and 
delicate  operation,  and  should  only  be  attempted  by  a  trained 
and  skilful  operator. 


Suppurative  Otitis  Media. 

Varieties  and  course  :  Suppurative  inflammation  within  the 
cavity  of  the  middle  ear  may  occur  in  either  the  acute  or  the 
chronic  form.  The  aenfe  fj/pc  may  be  either  primary  or  an 
acute  exacerbation  of  the  chronic  form.  The  primary  acute 
tvpe  is  not  so  dangerous  as  the  chronic  or  the  acute  exacerba- 
tion occurring  during  the  progress  of  the  chronic  form. 

Suppurative  otitis  media  is  characterized  by  a  primary 
acute  suppurative  inflammation  which  may  subside,  leaving 
healthy  tympanum  ;  or  it  may  continue  indefinitely  in  a 
chronic  form  v.ith  acute  exacerbations.  The  drum-head  is 
usually  perforated,  the  discharge  taking  place  chiefly  through 
the  external  auditory  meatus,  although  there  may  be  more  or 
less  discharge  through  the  Eustachian  tube  into  the  nasal 
pharynx.     The  primanj  ftnite  type  and  the  acute  exacerba- 
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tions  of  the  chronic  form  are  attended  by  marked  febrile  symp- 
toms and  more  or  less  pain  in  the  car  and  mastoid. 

Suppurative  otitis  media — etiology:  (a)  The  .specific  or  in- 
fectious fevers  in  which  the  peculiar  pyogenic  organism  inci- 
dent to  them  gain  access  to  the  tympanum  tiirough  the 
Eustachian  tube.  (6)  Catarrhal  states  of  the  nasopharynx 
are  predisposing  causes.  (c)  The  presence  of  enlarged 
j)haryngcal  tonsils  (adenoids)  is  often  the  cause  of  middle-ear 
suppuration,  as  they  close  the  J^ustachian  orifice  or  interfere 
with  action  of  the  palatine  muscles,  (d)  Exposure  to  in- 
clement weather,  diving,  and  injuries  by  direct  or  indirect 
violence  may  cause  it.  (e)  Influenza  is  especially  liable  to 
excite   a  very  destructive  type  of  middle-ear  inflammation. 

Diphtheria  and  scarlet  fever  are  also  often  followed  by 
severe  suppurative  otitis  media  with  great  destruction  of  the 
intratympanic  tissues  and  the  drum-head. 

The  microdrganisms  commonly  found  in  the  discharge  are 
the  Streptococcus  pyogenes,  the  Staphylococcus  pyogenes 
albus  and  aureus,  Friedliinder's  pneumobacillus,  Fninkel's 
pneumococcus,  and  the  tubercle  bacillus. 

Pathology:  In  primary  acute  otitis  media  there  is  rarely  an 
extension  of  the  pathologic  process  to  the  cranial  cavity.  This 
is  due  to  the  fact  that  the  mucous  membrane  and  bony  walls 
of  the  middle  ear  remain  intact,  and  thus  obstruct  the  prog- 
ress of  the  infective  matter  inward.  If  the  inflammation  con- 
tinues for  two  years  or  more,  the  bloodvessels  of  the  mucosa 
may  become  thrombosed  and  cause  degenerative  changes 
in  it,  and  thus  give  rise  to  an  extension  of  the  pathologic 
process  to  the  meninges  and  brain.  If  the  thrombi  are 
infected,  they  may  become  the  source  of  infective  emboli 
and  be  carried  to  the  brain,  spleen,  liver,  kidneys,  and  lungs. 
Meningitis,  j)neumonia,  etc.,  may  follow  as  direct  results. 
It  is  now  a  pretty  well  recognized  fact  that  most  cases  of 
meningitis  not  due  to  tuberculosis  are  directly  traceable  to 
chronic  suppurative  otitis  media.  It  must  not  be  forgotten, 
however,  that  suppurative  disease  of  the  accessory  sinuses  of 
the  nose  is  also  responsible  for  a  certain  number  of  cases. 

Granulation-tissue  springs  up  at  the  points  of  ulceration 
and  bone-necrosis  in  an  attempt  to  repair  the  damage  done 
to  the  tissues.     They  cause  absorption  of  the  contiguous  bone 
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by  pressure-necrosis  at  the  same  time.  Their  presence  also 
obstructs  the  flow  of  pus  and  causes  its  retention.  This  leads 
to  septic  infection  and  the  pressure-symptoms  so  commonly 
observed  in  mastoiditis. 

If  the  aqueductus  Fallopii  (through  which  the  facial  nerve 
passes)  is  exposed  by  the  necrotic  process,  the  infection  may 
gain  entrance  to  the  cranial  cavity  through  the  sheath  of  the 
facial  nerve. 

Aural  polsrpi  are  simply  masses  of  granulation-tissue,  and 
usually  signify  necrosis  of  the  bony  walls  of  the  tympanic 
cavity.  The  roof  of  the  attic  is  the  point  usually  involved, 
although  any  of  the  walls  may  be  thus  aifected. 

General  Prognosis  of  Suppurative  Middle-ear  Disease. 

The  primary  acute  type  usually  runs  a  short  course.  Hence 
is  not  likely  to  extend  into  the  cranial  cavity  ;  but  it  may 
become  chronic. 

Facial  paralysis  sometimes  occurs  in  the  course  of  the  chronic 
form,  and  may  be  due  to  necrosis  of  the  posterior- superior  wall 
of  the  tympanum.  It  is  a  serious  sign,  as  a  radical  mastoid 
operation  (Schwartz-Stacke)  may  be  required. 

Recurrent  attacks  of  pain  in  the  mastoid  are  signs  of  chronic 
mastoiditis. 

A  fetid  odor  is  also  a  sign  of  chronic  mastoiditis,  and  requires 
careful  examination.  It  may  not  be  noticeable  until  the  mid- 
dle-ear cavity  is  searched  with  a  probe,  when  it  becomes  quite 
pronounced  and  offensive. 

Perforation  of  the  membrana  tensa  in  the  posterior-superior 
quadrant  is  significant  of  caries  of  the  body  of  the  incus,  and 
may  require  the  removal  of  said  bone  before  a  cure  can  be 
effected. 

Perforation  of  the  membrana  flaccida  (Shrapnell's  membrane) 
is  a  sign  of  necrosis  of  the  malleus  or  incus,  or  of  both  bones. 
The  attic  walls  are  also  sometimes  involved,  in  which  case  the 
danger  may  be  great. 

Perforation  elsewhere  in  the  drum-head  signifies  a  patho- 
logic process  of  much  less  gravity,  one  probably  limited  to  the 
middle  ear  proper.  Such  cases  afford  a  much  more  favorable 
prospect  of  cure  by  simple  local  remedies  than  perforation  in 
the  posterior-superior  quadrant  or  in  Shrapnell's  membrane. 
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A  marked  diathetic  state  renders  the  prospect  of  cure  under 
either  topical  treatment  or  surgical  measures  very  problem- 
atical. Iron,  cod-liver  oil,  nutritious  food,  pure  air,  and  sun- 
shine are  especially  indicatetl. 

A  small  amount  of  discharge  is  usually  regarded  lightly  by 
both  jnitient  and  physician.  Personally,  the  author  does  not 
hold  such  a  view.  Thrombosis  of  the  vessels  of  the  mucosa 
is  most  likely  to  occur  under  such  conditions.  Suddenly 
acute  mastoid  or  middle-ear  symptoms  develop,  and  the  gravity 
of  the  case  becomes  apj)arent.  Too  much  stress  cannot  be 
laid  ujion  this  point.  Meningitis  occurring  in  the  course  of 
a  so-called  mild  chronic  suppurative  otitis  media  is  usually 
regarded  as  idioj)athic,  whereas,  in  fact,  it  may  be  but  an  ex- 
tension of  the  infection  from  the  middle  ear. 

The  Symptoms  of  Suppurative  Otitis  Media. 

These  vary  according  to  the  acuteness  or  chronicity  of  the 
disease  and  the  amount  of  obstruction  to  the  drainage  of 
the  middle  ear. 

In  the  acute  stage  or  acute  exacerbation  there  may  be  pain 
of  an  excruciating  character.  It  may  be  located  in  the  ear  or 
in  the  mastoid  bone,  according  to  the  parts  chiefly  involved. 
If  the  mastoid  cells  are  affected,  pressure  over  the  mastoid 
will  be  attended  by  pain.  The  auricle  is  usually  somewhat 
swollen  and  tender. 

The  acute  manifestations  are  attended  by  fever,  while  the 
chronic  form  is  but  slightly  or  not  at  all  thus  affected. 

The  chronic  form  is  characterized  by  little  or  no  pain  uidess 
an  acute  exacerbation  occurs.  If  the  drainage  from  the  mas- 
toid cells  becomes  obstructed,  pain,  swelling,  redness,  and 
tenderness  quickly  develop.  The  condition  commonly 
known  as  ''acute  mastoiditis"  is  present.  In  such  cases  the 
patient  will  usually  tell  the  physician  that  there  had  been 
profuse  discharge  from  the  ear,  which  suddenly  stopped  when 
the  pain  began. 

Whether  the  inflammation  be  of  the  acute  or  chronic 
type,  subjective  noises,  impaired  hearing,  giddiness,  and  loss 
of  the  sense  of  taste  and  smell  are  usually  present. 
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Suppurative  Otitis  Media — Seen  on  Examination. 

First  stage:  Tlie  dermic  layer  of  the  drum-head  is  injected 
at  its  periphery,  over  the  membruna  flaccida  and  along  the 
handle  of  the  malleus.  As  the  exudate  forms,  the  drum-head 
becomes  bulged  outward.  The  handle  of  the  malleus  is  no 
longrer  visible.  If  the  attic  is  chieflv  involved,  the  bulij^imr 
will  be  in  the  membrana  flaccida.  The  color  varies  from  a  red, 
sodden  appearance  to  a  greenisli  or  purj^lish-gray.  The  skin 
covering  the  mastoid  and  auricle  may  be  tender  and  slightly 
cedematous.     Febrile  symptoms  are  present. 

Second  stage  :  After  a  few  days  the  process  as  described  in  the 
first  .-tage  ends  by  resolution  (rare) ;  or  by  perforation  of  the 
drum-head,  which  may  be  located  in  the  membrana  flaccida  or 
in  the  pars  tensa,  according  to  the  chief  seat  <jf  the  inflam- 
mation. It  may  be  high,  low,  posteriorly,  anteriorly,  or  in  the 
centre  of  the  pars  tensa.  It  may  be  round,  oval,  kidney-shaped, 
or  irregular.  It  may  vary  in  size  from  a  pin-point  to  that  of 
the  entire  drum-head.  The  secretion  may  be  slight  or  exces- 
sive, thin  and  admixed  with  strum,  or  rich  in  creamy  ])us. 
In  some  cases  it  is  mixed  with  blood  and  gritty  material. 
Cholesteatomatous  matter  may  also  be  discharged.  Odor  may 
be  present,  an  important  symptom  in  cases  of  retention  of  the 
secretion  or  of  bone-necrosis. 

The  external  meatus  after  a  time  is  irritated  and  excoriated 
from  the  discharge.  Polypi  may  project  through  the  per- 
foration and  com])letely  obscure  the  drum-head.  If  the  per- 
foration is  large,  the  inner  wall  of  the  tympanum  may  be  seen. 
The  mucous  membrane  will  appear  swollen  and  red.  It  may 
be  smooth  or  granular,  or  it  may  be  obscured  by  large  granu- 
lations.    The  ossicles  are  sometimes  seen. 

The  lymphatic  glantls  i)elow  the  ear  are  usually  enlarged 
and  tender.     They  may  become  tubercular. 

Third  stage:  This  is  the  process  following  the  cessation  of 
active  secretion.  The  drum-head  is  lustrous  and  hypera^mic 
about  the  circumference,  with  vascular  injection  centring  al)out 
the  umbo.  Later,  it  is  of  a  dull  grayish  color,  usually  with 
perforation.  It  may  be  retracted  and  adherent  to  the  inner 
tympanic  wall.  The  handle  of  the  malleus  is  often  retracted 
and  foreshortened,  while  the  short  process  is  (piite  prominent. 

15— Eje. 
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Chronic  form:  This  is  the  fliird  xtage,  lasting  over  a  few 
weeks.  Otonluea  is  intermittent,  witli  or  withont  odor.  It 
may  diminish  nntil  belief  in  a  cure  is  established  ;  but  after 
several  years  an  aeute  mastoiditis  may  develop,  or  meningitis 
or  brain  abscess,  due  entirely  to  the  su})|)osedly  healed  ear 
disease. 

Suppurative  Otitis  Media — Treatment. 

First  stage  :  Pain  and  congestion  may  be  relieved  by  anti- 
phlogistic measures.  Local  heat  and  cold  and  the  abstraction 
of  blood  are  the  most  reliable  remedies  for  this  j)urpose.  Dry 
cold,  in  the  form  of  crushed  ice  in  a  rubber  bag  or  ice-water 

Fig.  57. 


Leiter  coil. 


flowing  through  a  Leiter  coil  (Fig.  57),  is  usually  more  effica- 
cious than  dry  heat.  A  layer  of  flannel  should  be  placed 
between  the  skin  and  the  bag  or  coil,  to  prevent  unpleasant 
symptoms.     Artificial  leeching  in  front  of  the  tragus  or  over 
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the  mastoid  process  should  be  done  when  there  are  pronounced 
inflammatory  signs  which  will  not  yield  to  applications  of 
heat  or  cold.  In  case  the  pain  does  not  abate,  the  drum-head 
should  be  freely  lanced  whether  it  is  bulging  or  not.  If  it  is 
bulging,  it  should  be  lanced  even  if  pain  is  absent. 

Medicinal  applications  in  the  meatus  are  often  useful. 
Warm  solutions  of  two  grains  of  morphine  to  an  ounce  of 
water ;  5  per  cent,  of  carbolic  acid  in  glycerin ;  and  warm 
olive  oil  sometimes  afford  great  relief  from  pain.  It  may  be 
necessary,  however,  to  administer  opiates  when  the  pain  is 
quite  severe  and  prolonged. 

The  nose  and  nasopharynx  should  be  treated  with  warm 
alkaline  sprays  and  the  application  of  a  10  per  cent,  oily  solu- 
tion of  menthol.  The  menthol  will  relieve  the  congestion  of 
the  mucous  membrane  about  the  Eustachian  orifices  and  thus 
promote  the  patency  of  the  tubes. 

Should  acute  mastoid  symptoms  become  prominent  and  per- 
sistent, it  may  be  necessary  to  remove  the  morbid  material 
from  the  middle  ear,  attic,  antrum,  and  mastoid  cells  (see 
Mastoid  Oj^eration). 

Second  stage :  After  spontaneous  or  artificial  perfora- 
tion, the  external  meatus  and  middle  ear  should  be  thor- 
oughly cleansed  with  warm  boric-acid  solution.  A  50 
per  cent,  solution  of  15-volume  hydrozone  should  then 
be  instilled  into  the  meatus  and  Politzerization  performed. 
Pus  is  thus  driven  from  the  middle  ear  into  the  meatus,  the 
hydrozone  entering  the  tympanum,  where  it  destroys  the 
remaining  ])ortion  of  ])us.  In  doing  this  the  patient  should 
incline  the  head  to  the  opposite  side,  so  that  the  solution 
will  remain  in  the  meatus  during  inflation.  The  ear  should 
be  syringed  again  with  warm  boric-acid  solution  and  dried 
with  a  cotton-wound  applicator.  The  middle  car  shoidd  be 
still  further  <h-ied  by  instilling  a  50  to  95  per  cent,  solution  of 
alcohol  into  the  meatus.  The  alcohol  by  its  hygroscoj)ic 
action  takes  up  the  remaining  moisture  and  causes  the  small 
bloodvessels  of  the  swollen  and  glandular  membranes  to  con- 
tract. It  not  only  takes  up  the  water  left  in  the  middle  ear, 
but  also  abstracts  more  or  less  of  the  serous  contents  of  the 
mucous  membrane  itself.  The  meatus  should  then  be  packed 
with  sterilized  gauze,  which  acts  as  a  protective  dressing  and 
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keeps  the  middle-ear  cavity  comparatively  dry  by  capillary 
attraction.  The  treatment  should  be  repeated  every  twelve  to 
forty-eij2;lit  hours,  accordinti;  to  the  amount  of  discharge,  and 
should  be  done  by  the  physician  himself,  as  it  is  j)ractically 
impossible  to  instruct  the  patient  or  members  of  the  family 
to  carry  it  out  j)roju'rly. 

Finely  powdered  boric  acid  may  be  used  instead  of  the 
gauze  in  cases  with  a  copious  yellow  pus  secretion  unattended 
i)v  pain  or  other  j)ressure-symj)toms.  Jt  should  be  blown 
(Fig.  58)  into  the  meatus  until  it  is  about  half-tilled,  and 
a  cotton  dressing    inserted  over  it.     It    should  be    renewed 

Fig.  58. 


Insufflation  of  powders  into  the  ear  under  illumination  by  the  forehead  mirror. 

as  often  as  the  liquid  discharge  softens  and  dissolves  it.  In 
small  perforations  it  is  not  so  useful,  as  there  is  not  enough 
moisture  to  dissolve  it,  but  just  enough  to  cause  it  to  form  a 
solid  mass  which  obstructs  the  flow  of  pus.  In  such  cases  it 
may  do  more  mischief  than  good. 

Saturated  solutions  of  boric  acid  or  iodoform  in  alcohol 
Justlv  hold  a  high  position  as  remedial  agents.  The  astringent 
and    antiseptic  action  of  these  solutions,  together  with    their 
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power  to  abstract  moisture,  make  them  ideal  remedies  to 
check  the  development  of  pyogenic  bacteria  and  the  formation 
of  granulation-tissue. 

In  the  more  chronic  stage  of  the  disease  the  instillation  of  a 
95  per  cent,  solution  of  alcohol  (commercial  alcohol)  into  the 
ear  for  ten  or  fifteen  minutes  every  twenty-four  to  forty-eight 
hours  is  often  followed  by  very  marked  improvement. 

The  dry  gauze  treatment :  Simple  mopping  with  a  cotton- 
wound  applicator,  followed  by  a  dressing  of  plain  dry  gauze, 
packed  from  the  bottom  of  the  meatus  or  middle-ear  cavity,  is 
in  many  cases  the  very  best  kind  of  treatment.  A  strip  of 
gauze  three-eighths  to  one-lialf  inch  wide,  and  ten  inches  long, 
should  be  used  for  this  purpose.  It  sliould  be  replaced  as 
often  as  the  deeper  end  becomes  moistened.  It  absorbs  the 
pus  and  serum,  and  thus  prevents  the  formation  of  a  culture- 
medium  for  bacteria.  Herein  lies  the  great  value  of  this 
method  of  treatment, 

Ossiciilectomy :  The  malleus  and  incus  are  often  more  or 
less  denuded  of  mucous  membrane  and  periosteum  ;  or  they 
obstruct  the  flow  of  pus  from  the  attic  and  antrum  in  suppu- 
rative disease  of  the  accessory  cavities  of  the  ear.  AVhen 
either  of  these  conditions  exist  they  should  be  removed.  The 
handle  of  the  malleus  should  be  dissected  from  the  drum-head 
and  inflammatory  fibrous  tissue  in  which  it  may  l)e  imljedded. 
The  ligaments  attaching  it  to  the  attic  walls  should  also  be 
severed.  It  is  freed  by  incising  the  (h'um-head,  as  shown  in 
Figs.  55  and  56. 

The  whole  drum-head  may  be  removed  by  extending  the 
incision  around  its  periphery,  thereby  aflbrding  a  clear  view 
of  the  middle  ear.  The  ligamentous  attachments  should  be 
severed  with  suitable  curved  knives  (Sexton's  middle-ear  set). 
The  handle  of  the  malleus  should  be  seized  near  the  head  of 
the  ossicle  with  a  pair  of  small  forceps  and  pulled  downward 
and  outward  with  a  rocking  motion.  The  stapes  sometimes 
comes  away  at  the  same  time.  If  it  does  not,  it  should  be  re- 
moved witii  delicate  ear-forceps.  As  the  iiicudostapedial  articu- 
lation is  usually  a  very  frail  one,  special  oj)erative  measures  to 
separate  it  are  not  necessary.  The  "floor"  of  the  attic  being 
thus  removed,  the  flow  of  pus  from  the  antrum  and  mastoid  cells 
and  attic  into  the  middle  ear  is  unoljstructed  unless  the  dis- 
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ease-process  has  given  rise  to  granulations  or  other  morbid 
material  in  the  antrum  and  mastoid  cells ;  in  which  case  the 
obstruction  may  be  farther  back  than  the  "  floor"  of  the  attic. 
Simple  ossiculectomy  may  not  be  followed  by  the  relief  hoped 
for.     A  radical  mastoid  operation  may  then  be  required. 

The  Mastoid  Operation. 

The  various  steps  of  the  mastoid  operation  are  :  (a)  prepara- 
tion of  the  patient ;  (6)  the  postauricular  incision  ;  (c)  the 
anatomical  landmarks ;  id)  exposure  of  the  antrum ;  (e) 
exploration  through  the  exposed  antrum  ;  ( /*)  the  removal 
of  the  bony  wall  between  the  antrum  and  middle  ear;  [g) 
the  removal  of  the  morbid  material  from  the  middle  ear  and 
the  mastoid  cells ;  [h)  how  to  avoid  injury  to  the  facial  nerve, 
horizontal  semicircular  canal,  and  fenestra  ovalis ;  (/)  closure 
of  the  wound  ;  (j)  postoperative  treatment ;  and  {h)  the  results 
of  the  operation. 

The  above  is  for  chronic  cases  and  their  acute  exacerbations. 
For  primary  acute  mastoiditis  the  operation  may  be  shortened 
by  simply  entering  the  antrum  and  mastoid  cells,  and  it  may 
not  be  necessary  to  remove  the  postsuperior  wall  of  the  meatus 
or  the  ossicles. 

Preparation  of  the  patient:  The  operation  should  be  done 
in  a  hospital  if  possible,  as  it  is  a  prolonged  one,  and  may 
require  every  advantage  for  its  successful  performance. 
A  superficial  operation  will  suffice  perhaps  to  avert  immediate 
danger,  but  it  will  not  cure  the  patient  of  the  chronic  pyogenic 
disease,  which  may  at  any  subsequent  time  place  his  life  in 
jeopardy.  Do  a  thorough  operation  once  for  all,  and  cure 
both  the  acute  (immediate  source  of  danger)  manifestation  and 
the  existing  chronic  condition  (pending  source  of  danger). 

Shave  the  head  for  two  inches  around  the  auricle,  twenty- 
four  to  forty-eight  hours  prior  to  the  operation.  Scrub  the 
skin  with  green  soap  and  boiled  water,  after  which  it  should 
be  washed  with  alcohol.  The  scalp  should  then  be  washed 
with  spirit  of  turpentine,  to  remove  the  sebaceous  matter. 
The  external  meatus  should  also  be  thoroughly  irrigated  and 
scrubbed.  Pack  the  meatus  and  cover  the  whole  side  of  the 
head  with  moist  carbolized  (or  sterilized)  gauze.  These  should 
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not  be  removed  until  the  patient  is  under  the  influence  of  the 
anaesthetic. 

The  patient  should  be  placed  upon  a  liglit  diet,  and  be  given 
a  cathartic  on  the  evening  previous.  He  should  take  no  food 
within  twelve  hours  of  the  operation. 

After  ancesthesia  is  well  established  remove  the  dressings 
and  scrub  the  parts  with  soap  and  water  followed  with  an 
alcohol  bath.  Pin  a  sterilized  towel  or  rubber  cap  around  the 
patient's  head  and  place  it  on  a  cushion,  to  overcome  the  shock 
of  the  blows  of  the  mallet. 

Tlie  wound  should  be  icell  lighted  during  the  operation.  This 
may  be  done  w'ith  a  lamp  and  head-mirror.  My  custom  is  to 
use  an  electric  head-lamp  (Fig.  59)  attached  to  a  powerful 
storage  battery. 

Fig.  59. 


Lirect  illumination  of  the  ear. 


The  postauricular  incision :  This  should  begin  at  the  tip  of 
the  mastoid  process,  and  folk)w,  within  one-quarter  inch  from 
the  line  of  union  between  the  auricle  and  the  skin  over  the  mas- 
toid, to  a  point  immediately  over  tlie  superior  auricular  attach- 
ment.   The  tip  of  the  mastoid  should  be  located  and  the  seal- 
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pel  inserted  tlirougli  the  skin  and  periosteum,  cutting  both  us 
it  foHows  the  auricular  attachment.  The  periosteum  should 
be  elevated  or  loosened  with  the  periosteal  elevator  antl  the 
bleeding  points  seized  with  artery-forceps.  'J'he  j)eriosteum 
and  skin  of  the  ])ostsuperior  wall  of  the  meatus  should  also 
be  separated  from  the  bone  and  cartilage  with  a  small  ele- 
vator, after  which  the  skin  meatus  should  be  severed  with 
a  curved  knife  (tip  curved  on  the  flat)  as  close  to  the  drum- 
head as  possible.  The  ear  is  pulled  forward  and  the  posterior 
edge  of  the  w^ound  backward  and  held  with  retractors  in  the 
hands  of  assistants.  A  self-retaining  double  retractor  is  a 
better  arrangement,  as  it  leaves  the  assistant  free  to  do  other 
things. 

The  anatomical  landmarks :  Having  exjwsed  the  bone  and 
meatus,  certain  landmarks  should  be  sought  as  guides  to  the 
antrum  by  such  a  route  as  will  avoid  injury  to  the  lateral 
sinus,  the  middle  fossa  of  the  cranium,  and  the  facial  nerve. 

By  operating  within  the  limits  of  the  suprameatal  triangle, 
and  following  the  direction  of  the  external  auditory  meatus 
to  a  depth  about  three-eighths  of  an  inch  less  than  the  depth 
of  the  bony  meatus  and  niiddle  ear  combined,  the  sinus,  cranial 
fossa,  and  facial  nerve  will  not  be  injured,  except  rarely.  The 
boundaries  of  the  suprameatal  triangle  are  as  follows  :  (a)  the 
antero-superior  boundary  is  formed  by  the  posterioi-  ridge  or 
root  of  the  zygoma  ;  (6)  the  posterior  boundary  is  an  imag- 
inary line  extending  from  the  posterior  end  of  the  zygomatic 
root,  downward  and  slightly  forward  to  the  posterior  tubercle 
of  the  external  auditory  process  ;  (c)  and  the  antero-inferior 
boundary  is  the  curved  margin  of  the  postsuperior  wall  of  the 
meatus. 

An  opening  extending  from  the  centre  of  the  triangle 
inward  in  a  direction  parallel  with  the  postsuperior  wall  of  the 
external  auditory  meatus  will  almost  invariably  expose  the 
cavity  of  the  antrum,  unless  it  has  been  obliterated  by  sclerosis 
or  other  process.  Herein  is  the  reason  for  measuring  the 
depth  of  the  meatus  and  tympanum  before  beginning  the 
removal  of  bony  structure. 

Exposure  of  the  antrum :  By  knowing  the  depth  of  the 
parts  named  and  subtracting  three-eighths  of  an  inch  (the  outer 
wall  of  the  antral  cavity  is  aV)out  three-eighths  of  an  inch 
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nearer  the  surface  than  tlie  inner  wall  of  the  middle-ear  cavity) 
the  operator  knows  at  what  depth  he  should  enter  the  antrum. 
And  he  also  knows  that  if  he  does  not  enter  the  antrum  at 
that  dejith  it  is  obliterated  (rare) ;  or  that  it  is  a  littk;  deeper ; 
or  that  he  has  misjudged  the  direction.  Careful  exploration 
with  a  curved  dental  canal-probe  should  be  made  into  every 
small  opening  presented  on  the  walls  of  the  bony  cavity.     If 


Section  showing  the  antrum  situated  just  above  and  a  little  behind  the  external 
auditory  canal  and  communicating  with  the  mastoid  cells.    (Bacon.) 

one  is  found  extending  forward  toward  the  middle  ear,  it 
should  be  cautiously  followed.  If  it  goes  forward  into  the 
middle  ear,  it  is  probably  the  antrum.  If  it  does  not,  it  is 
probably  a  mastoid  cell,  and  the  operation  should  be  directed 
still  deeper  in  search  of  the  antrum.  Unless  certain  of  the 
landmarks,  it  is  well  to  go  very  slowly,  as  there  is  a  liability  of 
inflicting  injury  to  the  facial  nerve  or  horizontal  semicircular 
canal.     Having  located  the  antrum,  its  entire  external  wall 
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should  be  removed,  so  as  to  expose  it  to  inspection  and  oper- 
ation. 

In  many  acute  mdsfoid  cases  these  steps  will  be  greatly  modi- 
fied by  the  j)reseiu'e  of  carious  and  necrotic  bone.  Where 
the  bone  is  softened  the  operatcjr  should  follow  the  track  of 
carious  bone  to  any  part  or  in  any  direction.  But  the  location 
of  the  antrum  and  the  facial  nerve  should  not  be  lost  sight 

Fig.  61. 


Chisels  and  gouges.     (Pchwartze.) 


of.  The  operation  should  aim  at  a  complete  exposure  of  the 
antrum  (Fig.  60),  no  matter  where  the  carious  bone  may  be 
found.  The  disease  in  all  probability  started  in  the  middle  ear, 
hence  this  cavity  should  also  be  o])ened  for  thorough  inspection. 
The  ultimate  and  permanent  cure  will  often  depend  upon  the 
establishment  of  free  drainage  through  the  middle  ear  and 
external  meatus.  Hence  the  importance  of  exposing  the 
antrum  so  that  the  adaditus  may  be  enlarged  if  necessary. 
Chisels  and  gouges  varying  in  width  from  three-sixteenths 
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to  three-eighths  of  an  inch,  the  dental  engine  and  burrs  (Figs. 
61  and  63j  of  suitable  size,  or  the  Russian  perforator  may  be 


Fig.  62. 


Fig.  63. 


Sharp  spoons. 


Macewen's  burrs. 


used  to  open  the  antrum.  The  chisel  is  the  best  instrument 
in  the  hands  of  the  occasional  operator,  while  the  dental 
burr  is  perhaps  the  safest  and  best  in.strument  in  the  iiands  of 
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OHO  usiiic;  it  fVe(jiioiitly.  ^^'itIl  it  tlic  wound  is  always  smooth 
and  easily  (.'xploird.  The  Russian  portorator  is  of  spcciial 
value  in  operatinj^  on  chronic  cases  in  which  the  mastoid  is 
thickened  and  sclerosed.  It  is  not  a  suitable  instrument 
where  there  is  a  softened  carious  mastoid,  the  chisel  and  spoon 
heiiiij  best  adapted  to  these  cases.  The  presence  of  a  small 
canal  or  cell  tilled  with  granulations  or  (■holesteatoina  is  more 
easily  seen  and  explored  when  either  the  burr  or  Russian  per- 
forator is  used,  as  they  leave  a  smooth  surface.  The  use  of 
strong  illumination  becomes  imperative  wiien  the  object  of  the 
operation  is  not  only  to  relieve  the  immediate  danger,  but  to 
remove  the  source  of  future  infection  at  the  same  time.  To 
do  less  than  this  is  culpable  negligence. 

Exploration  through  the  exposed  antrum  :  After  having  re- 
moved the  outer  v/all  of  the  antrum  the  cavity  should  be 
thoroughly  ex})lored  i)y  inspection  and  with  a  small  probe  for 
caries  and  necrosis.  The  presence  of  granulation-tissue  at 
any  point  is  presumptive  evidence  of  denuded  bone.  The 
granulations  should  be  carefully  removed  and  the  base  from 
which  they  spring  {)robed  for  soft  or  roughened  bone.  This, 
if  found  is  best  removed  with  a  sharp  spoon-curette  (Fig.  62). 
The  large  curettes  usually  used  for  this  purpose  are  only  adapted 
to  large  softened  areas.  The  smaller  foci  should  be  scraped 
with  smaller  spoons  (Fig.  64).     The  dental  burr  may  be  used 

Fio.  64. 
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Politzcr's  sharp  spoons. 


for  this  purpose.  Extreme  care  is  necessary  in  working  in 
the  region  of  the  facial  nerve,  which  lies  just  imder  the  bridge 
of  bone  left  between  the  meatus  and  the  operative  opening 
made  into  the  antrum.    It  may,  however,  be  on  the  inner  floor 
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of  the  antrum  near  the  bridge  of  bone,  especially  that  portion 
of  the  bridge  below  (erect  position)  the  adaditus.  The  adaditus 
is  the  opening  connecting  the  antrum  with  the  attic  (''aditus," 
meaning  the  attij).  Carious  bone  in  this  region  should  be  care- 
fully curetted,  the  muscles  of  the  face  being  watched  for 
twitching  movements. 

The  mastoid  cells  drain  into  the  antrum,  and  they  should  be 
inspected  and  opened  if  necessary.  If  granulations,  carious 
bone-  or  cholesteatomatous  material  is  found  in  them,  they 

Fig.  0.5. 


Drum-head  almost  entirely  destroyed.  Rim  of  membrane  left  in  the  upper 
portion.  Ossicles  V^ound  down  by  adhesions.  Long  handle  of  malleus  atiaclied  lo 
inner  wall  of  middle  ear.    (Bacon.) 


should  be  freely  opened  with  the  chisel  or  burr,  and  all  morbid 
material  removed. 

The  middle-ear  cavity  is  next  submitted  to  inspection  and 
exploration  with  the  probe.  The  ossicles  and  tympanic  walls 
should  be  tested  for  bare  bone  and  adhesive  bands  (Fig. 
65).     If  either  is  found  seriously. involving  the  ossicles,  they 
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should  ho  removed  at  a  later  ]>eriod  in  the  operation.  If  the 
walls  of  the  tympanum  are  carious,  they  should  l)c  curetted. 
This  cannot  be  tlioroughly  done  with  the  bony  wall  standing 
between  the  antrum  and  the  external  meatus.  Its  removal  is 
the  next  step  in  the  operation. 

The  removal  of  bony  wall  between  the  antrum  and  middle 
ear  :  This  is  best  accomplished  with  chisels  or  the  dental  burr. 
Bone-forceps  may  be  used  to  advantage  in  the  superficial  j)or- 
tion,  but  are  not  adapted  to  removal  of  the  dec])er  ])ortion  on 
account  of  the  proximity  to  the  facial  nerve  and  horizontal 
semicircular  canal.  In  the  deeper  portion  only  the  upper 
part  (erect  position)  of  the  wall  should  be  removed.  The 
lower  portion  is  usually  over  the  facial  nerve.  If  this  })re- 
caution  is  observed,  the  bugbear  of  the  operation  is  avoided, 
namely,  the  injury  of  the  facial  nerve.  If  chisels  are  used, 
they  should  be  very  sharp,  to  enable  the  operator  to  remove 
the  bone  in  thin  shavings.  If  they  are  dull,  the  bone  will 
chip  and  thus  inflict  injury  to  the  nerve. 

The  removal  of  morbid  material  from  the  middle  ear  and 
mastoid  cells:  The  middle-ear  cavity  being  fully  exposed 
to  view,  the  malleus  and  incus  should  be  carefully  inspected 
for  pathologic  changes,  and  if  their  function  is  destroyed  by 
adhesions  or  necrosis,  or  they  form  an  obstruction  to  the  free 
drainage  of  the  middle-ear  and  accessory  cavities,  they  should 
be  removed.  The  stapes  should  not  be  disturbed,  as  its  removal 
would  disturb  the  intralabyrinthine  pressure.  This  would  be 
manifested  by  the  Meniere  group  of  symptoms. 

The  facial  nerve  and  semicircular  canals  are  surrounded  by 
dense  white  bone,  wdiich  upon  careful  dissection  with  a  burr 
or  chisel  will  be  exposed  before  the  vital  contents  are  injured. 
Hence  the  necessity  of  exercising  extreme  caution  at  this  stage 
of  the  operation.  The  location  of  the  nerve  is  sometimes 
a})j)arent  on  the  inner  wall  of  the  antrum,  near  the  aeladitus, 
as  a  rounded  ridge,  slightly  elevated  above  the  surface. 

The  removal  of  the  morbid  material  should  be  most  thor- 
oughly done,  in  order  to  prevent  the  continuance  of  the  sup- 
purative and  carious  processes  subsequent  to  the  operation. 
The  most  painstaking  search  for  carious,  necrotic,  and  granu- 
lation material  should  be  made  in  every  case. 

How  to  avoid  injury  to  the  lateral  sinus,  facial  nerve,  hori- 
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zontal  semicircular  canal,  and  fenestra  ovalis :  A  line  drawn 
from  the  jiarieto-sqiiamo-mastoid  junction  to  the  tip  of  the 
mastoid  indicates  the  position  of  the  sigmoid  sinus.  The  knee 
of  the  sigmoid  sinus  often  extends  much  nearer  the  external 
meatus  than  this  line  indicates.  If,  however,  in  opening  the 
antrum  the  chiselling  or  drilling  is  confined  to  the  limits  of 
the  suprameatal  triangle  and  directed  parallel  with  the  post- 
superior  wall  of  the  meatus,  the  lateral  sinus  will  not  often  be 
injured.  Proximity  to  the  sinus  is  indicated  by  the  presence 
of  dense  wdiite  bone.  If  the  chiselling  is  carefully  and  cau- 
tiously done,  the  operator  will  know^  by  this  sign  that  he  is 
very  near  it.  In  size  the  sigmoid  may  be  compared  to  the 
side  of  the  index-finger. 

A  knowledge  of  the  location  of  the  facial  nerve  and  hori- 
zontal semicircular  canal,  together  with  the  surrounding  in- 
vestment of  dense  white  bony  tissue,  will  enable  the  operator 
to  avoid  injuring  them.  Only  the  upper  portion  (erect  posi- 
tion) of  the  wall  between  the  antrum  and  the  middle  ear  should 
be  removed,  as  the  facial  nerve  is  easily  injured  beneath  the 
lower  part.  The  horizontal  semicircular  canal  passes  near  the 
curve  of  the  facial  nerve,  on  a  little  deeper  plane,  and  is  there- 
fore not  so  liable  to  injury.  The  facial  nerve  also  passes 
beneath  the  superior  portion  of  the  wall  between  the  meatus 
and  antrum,  but  as  it  passes  beneath  the  inner  wall  of  the 
adaditus  is  not  so  liable  to  injury  during  the  operation. 

The  oval  window  need  not  be  injured  if  the  inner  wall  of  the 
tympanum  is  respected  during  curettement  of  the  middle  ear. 

Closure  of  the  wound:  Having  removed  all  morbid  material 
from  the  middle  ear,  antrum,  and  mastoid  cells,  and  having 
established  conditions  favorable  for  the  free  drainage  of  the 
same,  the  external  wound  siiould  be  partially  or  completely 
closed.  Irrigate  the  cavity  with  warm  boric-acid  solution,  the 
head  hanging  downward  over  the  end  of  the  table,  to  prevent 
entrance  of  fluid  into  the  trachea  througii  the  Eustaciiian  tube 
and  pharynx.  (Irrigation  may  be  dispensed  wath  and  dry 
sterilized  dressings  applied  instead.)  All  particles  of  bone  and 
morbid  material  i)('ing  thus  washed  away,  the  wound  should  be 
dried,  partially  filled  with  a  powder  composed  of  one  part  of 
iodoform  and  four  parts  of  boric  acid,  and  ])acked  with  gauze 
moistened  with  thecompound  tinctureof  benzoin.  The  external 
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meatus  should  be  treated  likewise,  the  gauze  being  firmly 
parked  to  liold  tho  meatus  in  its  normal  shape  and  position 
(.hiring  the  healing  proeess.  If"  marked  gramilation-tissue  or 
virulent  pus  infection  is  present,  the  cavity  should  be  mopped 
with  the  tincture  of  iodine  to  reduce  fragments  of  granu- 
lation-tissue that  may  have  escaped  notice  and  to  stinuilate 
healthy  granulations.  The  upper  portion  of  the  skin-wound  is 
sutured  with  silk,  horsehair,  or  catgut,  while  the  most  de- 
pendent portion,  or  that  portion  over  the  excavation  in  the 
bone,  is  left  open  for  drainage  and  the  introduction  of  subse- 
quent dressings.  A  pad  composed  of  several  layers  of  gauze 
is  placed  over  the  ear  and  mastoid  process.  A  liberal  quantity 
of  cotton  should  be  placed  over  this,  and  a  suitable  bandage 
aj)j>lied  to  hold  tliem   in  ])()sition. 

Postoperative  treatment:  The  first  dressing  should  not  be 
removed  for  six  or  eight  days,  unless  there  are  ])ositive  signs 
of  local  inflammatory  reaction.  The  antiseptic  powder  and 
the  compound  tincture  of  benzoin  will  prevent  infection  and 
decomposition,  so  that  when  the  dressing  is  removed  tiie  wound 
will  be  clean  and  free  from  odor.  The  sutures  may  be  removed 
at  this  time.  Subsequent  dressings  should  be  applied  every 
other  day.  If  freshly  sterilized  gauze  is  used,  it  will  be 
unnecessary  in  most  instances  to  irrigate  the  wound.  The 
dressing  shoidd  be  applied  loosely  in  the  middle  ear  and 
antrum,  through  the  postauricular  opening,  and  through  the 
external  meatus.  The  external  wound  should  be  allowed  to 
heal  by  granulation,  as  in  this  way  the  formation  of  non- 
vascular connective  tissue  is  favored. 

The  results  of  the  operation :  The  objects  of  the  operation 
are  :  (a)  To  avert  impending  danger  from  the  progress  of 
caries  and  necrosis  in  the  course  of  secondary  acute  and  chronic 
mastoid  disease.  In  secondary  acute  mastoiditis  the  bony  tis- 
sues undergo  very  rapid  degeneration  ;  while  in  the  chronic 
form  the  process  is  a  much  slower  one,  oftentimes  giving  rise 
to  no  marked  symptoms.  (6)  Another  object  of  the  operation 
is  to  establish  permanent  free  drainage  of  the  mastoid  cells, 
antrum,  and  middle  ear.  (c)  Dense  non-vascular  fibrous  tis- 
sues forms  in  the  place  of  the  bony  tissue  removed,  and  thus 
protects  the  points  of  least  resistance  from  future  microbic 
infection,  caries,  and  necrosis. 
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Practical  experience  has  demonstrated  that  in  a  large  ma- 
jority of  cases  the  foregoing  results  are  obtained.  In  some 
cases  the  middle-ear  cavity  becomes  quite  dry  and  free  from 
the  secretion  of  pus  and  mucus.  In  others,  mucus  and  a 
small  amount  of  pus  remain  as  a  more  or  less  constant  symp- 
tom. The  mucus  is  oftentimes,  no  doubt,  thrown  into  the 
middle-ear  cavity  from  tiie  Eustachian  tube,  especially  if 
there  is  stricture  of  the  tube  near  its  lower  extremity.  Appro- 
priate attention  to  this  condition  may  cause  a  cessation  of  the 
mucous  discharge.  In  those  cases  in  which  the  general  health 
is  debilitated  by  some  general  constitutional  disease,  as  scrofula, 
the  middle  ear  will  continue  to  discharge  more  or  less  thin, 
slimy  pus,  which  shows  a  tendency  to  undergo  ammoniacal 
decomposition.  The  adminstration  of  the  iodides,  iron,  and 
arsenic  Mill  afford  more  or  less  relief. 

In  a  general  way  it  may  be  said  that  after  the  operation 
described  there  is  but  slight  probability  of  a  return  of  acute 
mastoid  symptoms  or  of  the  extension  of  the  necrotic  process, 
as  the  non-vascular  fibrous  tissue  which  forms  in  the  place  of 
the  bone  removed  affords  protection  to  the  points  previously 
weakened  by  degenerative  processes.  In  other  words,  the 
liability  to  the  development  of  meningitis,  brain-abscess,  and 
thrombosis  of  the  lateral  sinus  is  reduced  to  the  minimum. 


Ear  Disease  as  Affecting  Longevity. 

The  casualities  attending  ear  disease  may  be  studied  under 
two  captions,  namely  :  (a)  accidental  death  on  account  of  deaf- 
ness, dizziness,  and'tinnitus ;  and  (6)  death  due  to  the  patho- 
logic processes  attending  the  diseases. 


Accidental  Death 

may  result  from  (a)  deafness,  as  tlie  one  thus  affected  cannot 
hear  the  approach  of  railway  trains,  street  cars,  and  other 
moving  objects.  Many  deaths  occur  annually  on  this  account  ; 
hence  marked  deafness  is  considered  a  bar  to  the  issuance  of 
life  insurance.  One  affected  by  {h)  tinnitus  may  confound  the 
subjective    noises    in    his   head  with    those  of  an  approach- 

Ifi— Eve. 
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iiiij^  railway  train  or  other  moving  oljjects,  and  thus  subject 
himself  to  consiileral)le  risk  of  death  from  traumatism, 
(o)  Dizziness,  or  aiural  vertigo,  may  lead  to  aeeideiital  death 
by  confusing  the  mental  faculties,  or  by  causing  prostration 
of  the  patient  at  a  time  or  place  which  places  his  life  in 
jeopardy. 

As  most  car  diseases  are  attended  by  one  or  more  of  the 
foregoing  phenomena,  their  importance  in  estimating  life  ex- 
pectancy l)ecomes  very  great.  Mild  deafness  and  tinnitus 
should  not,  however,  be  regarded  as  suilicient  grounds  for  the 
rejection  of  an  applicant,  unless  the  history  of  the  case  shows 
rajud  progress  of  the  disease.  Stricture  or  other  stenosis  of  the 
Eustachian  tube,  dry  and  adhesive  catarrhs  of  the  middle  ear, 
chronic  and  acute  suppurative  inflammations,  perforation  of  the 
drum-head,  and  cholesteatoma,  etc.,  are  attended  by  all  these 
phenomena,  and  should  receive  most  careful  consideration  in 
estimating  the  life  expectancy.  Inflammation  of  the  auricle 
and  external  auditory  meatus,  eczema,  and  inspissated  cerumen 
cause  temporary  slight  deafness  and  tinnitus,  and  have  little 
significance  in  this  connection  except  as  the  eczema  or  inflam- 
mation may  point  to  more  serious  involvement  of  the  tympanic 
and  mastoid  cavities.  Ankylosis  and  adhesions  of  the  foot- 
plate of  the  stapes  cause  deafness  and  pronounced  tinnitus. 
Inflammation  and  degenerative  changes  of  the  membranous 
labyrinth  also  cause  marked  aural  disturbances,  and  may, 
therefore,  lead  to  death  from  accidental  causes.  It  may  be 
said,  in  a  general  way,  that  diseases  of  the  labyrinth  are 
attended  by  more  pronounced  disturbance  of  the  auditory 
functions  than  disease  of  the  middle  ear,  and  their  presence 
should  be  regarded  as  more  grave  on  that  account. 

One  year  of  freedom  from  the  disease  after  treatment  or 
operation  should  entitle  the  applicant  to  another  chance  to 
pass  the  examination  for  life  insurance. 

Diseases  of  the  Ear  which  May  Affect  Longevity. 

The  following  classification  is  arbitrary,  and  should  be  re- 
garded as  suggestive  rather  than  final.  The  first  class  will 
include  those  diseases  whicli  should  not  bar  the  applicant  from 
receiviuir  the  benefits  of  life  insurance  ;  the  second  class  in- 
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eludes  those  diseases  which  render  the  applicant  a  doubtful 
risk ;  and  the  third  class,  those  diseases  which  render  him  an 
unsafe  risk. 

Diseases   which   Should   Not   Bar   the   Applicant  from   Life 

Insurance. 

1.  Malformations  of  the  auricle.  2.  Benign  tumors  of  the 
auricle.  3.  Eczema,  4.  Furuncles.  5.  Cerumen.  6.  Oto- 
mycosis of  meatus  and  membrana  tympani.  7.  Low  perfor- 
ations of  the  drum-head.  8.  Calcareous  deposits  in  the  drum- 
head. 9.  Mild  non-progressive  chronic  otitis  media.  10. 
Mild  deafness  from  tubal  catarrh.  11.  Anaemia  of  the  laby- 
rinth, as  a  local  expression  of  a  mild  general  ansemia.  12. 
Hysterical  deafness.     13.  Diplacusis. 

Diseases  which  Mender  the  Applicant  a  Doubtful  Risk. 

1.  Rapidly  increasing  deafness  from  any  cause.  2.  A 
shining,  glistening  external  meatus  is  a  suspicious  sign  of 
sclerosis  of  the  middle  ear,  or  even  of  the  labyrinth  ;  hence 
careful  examination  should  be  made  before  passing  the  appli- 
cant. 3.  Pronounced  stenosis  of  the  Eustachian  tube.  4. 
Over-permeability  of  the  tube,  as  it  is  significant  of  sclerosis. 
5.  Simple  hyperaemia  of  the  labyrinth  if  it  is  due  to  pulmo- 
nary, renal,  or  cardiac  lesion,  is  grave,  and  should  relegate  the 
applicant  to  the  third  cla.ss.  6.  Perforation  of  the  membrana 
flaccida  (as  it  is  a  sign  of  attic,  and  possibly  of  antral  and 
mastoid  disease). 

Diseases  which  Render  the  Applicant  an    Unsafe  Risk. 

1.  Auricular  erysipelas.  2.  Gangrene  and  phlegmon  of  the 
meatus  and  auricle.  3.  Perforation  of  the  membrana  flaccida 
attended  by  a  foul-smelling,  dirty  discharge.  4.  Abscess 
beneath  the  mastoid  periosteum.  5.  Inflammation  and  bidg- 
ing  of  the  postsuperior  wall  of  the  meatus.  6.  Chronic  per- 
foration in  the  postsuperior  quadrant  of  the  drum-head.  7. 
Cholesteatoma.  8.  Recurrent  pains  over  the  mastoid  with 
chronic  pus  discharge  from  the  meatus.     9.  Aural  polypi  and 
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franulations,  10.  High  ])erf<)ration  of  the  dnini-head.  11. 
'inhole  ])erforations  at  the  margin  of  the  drum-head  (signifi- 
cant of  tubercular  disease).  12.  Necrosis  of  tlie  ossich^s.  13. 
Chronic  suppuration  with  destruction  of  the  entire  drum-head, 
the  remnants  of  the  ossicles  being  buried  in  a  mass  of  granu- 
lation-tissue in  the  floor  of  tiie  attic.  14.  Malignant  disease. 
15.  Tubercular  disease  of  the  tympanum.  IG.  Stenosis  of  the 
external  meatus  follo\vin<i:  chronic  dischary-e  or  the  mastoid 
operation.  17.  Ankylosis  of  the  foot-plate  of  the  stapes.  18. 
Anannia  of  the  labyrinth  due  to  tuberculosis.  19.  Nausea 
and  vomiting  attended  by  a  ra])id  pulse  may  indicate  renal, 
cardiac,  or  pulmonary  disease,  and  should  be  looked  upon  as 
grave  signs.  20.  Meniere's  symptoms.  21.  ]\leniere's  disease 
(much  more  grave).  22.  All  inflammations  of  the  labyrinth 
either  from  extension  from  the  middle  ear  or  from  syphilitic, 
tubercular,  or  exanthematous  infections.  23.  Malignant  neo- 
plasms. 

Thrombosis  of  the  Sigmoid  Sinus. 

Etiology  and  complications  :  Thrombosis  of  the  sigmoid  sinus 
may  occur  in  the  course  of  chronic  suppurative  inflammation 
of  the  mastoid  cells,  either  from  close  ])roximity  or  venous 
communication  (Fig.  QQ).  It  may  be  aseptic  or  septic.  If 
the  thrombus  disintegrates  and  spreads  throughout  the  blood, 
septicaemia  or  pyaemia  results.  The  particles  of  floating  throm- 
bus may  lodge  in  the  lungs,  liver,  kidneys,  or  other  parts  of 
the  body,  and  give  rise  to  septic  foci  of  inflanmiation.  In  the 
course  of  thrombosis  of  the  sigmoid  sinus  it  has  been  often  ob- 
served that  there  is  a  rusty  sputum,  and  in  some  cases  a  gan- 
grenous odor.  Purulent  basic  leptomeningitis  may  occur  on 
the  median  side  of  the  sinus,  and  there  may  be  a  cerebellar 
inflammation  with  abscess. 

If  the  thrombus  is  aseptic,  it  may  be  absorbed  and  leave 
the  sinus  thickened,  contracted,  or  obliterated. 

Thrombosis  of  the  sigmoid  sinus — symptoms :  Severe  rigors 
and  convulsions  at  intervals  of  two  or  three  days,  followed  by 
profuse  perspiration,  are  the  most  characteristic  symptoms. 
A  high  but  varidhlr  temperature  is  present  during  the  height 
of  the  process.     A  rapid  and  increasingly  weak  pulse  marks 


Fig.  66. 


Cerebral  veins  and  sinuses.    (From  Macewen.) 
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the  progress  of  the  disease.  The  puhuonary  signs  already 
referred  to,  and  vomiting  and  diarrhtea,  are  also  symptoms  of 
importance.  Giddiness  is  sometimes  present,  and  the  intellect 
remains  clear  in  cases  uncomplicated  with  meningitis.  Pain 
on  percussion  and  pressure  is  present  on  tlie  posterior  part  of 
the  mastoid.  CEdema  due  to  obstruction  in  the  emissary  veins 
of  the  skull  is  sometimes  present. 

Septic  thrombi  occurring  in  the  other  venous  sinuses  of  the 
skull  give  rise  to  symptoms  peculiar  to  their  anatomical  rela- 
tions. 

Prognosis :  It  usually  runs  a  course  of  two  or  three  weeks, 
and  unless  operative  interference  is  practised  terminates  fatally. 

Kio,  67. 


Mastoid  portion  of  the  left  temporal  bone  laid  open  and  viewed  from  behind: 
A,  mastoid  cells  extending  from  the  mastoid  process  below,  upward,  and  inward, 
over  the  lateral  sinus  iJ;  C,  the  zygoma.    (Burnett.) 

Metastatic  abscesses  in  the  lungs,  liver,  spleen,  and  kidneys 
render  the  prognosis  almost  certainly  fatal.  It  therefore 
becomes  important  that  an  early  diagnosis  and  operation  be 
made  in  order  to  remove  the  clot  before  it  disintegrates  and 
infects  other  organs  of  the  body. 
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Thrombosis  of  the  sigmoid  sinus — treatment :  The  mastoid 
operation  (described  elsewhere)  sliould  be  done,  the  sinus 
exposed  along  its  mastoid  portion  (Fig.  67),  and  the  Hbrous 
wall  of  the  vessel  freely  slit.  The  clot  should  be  thoroughly 
removed,  the  wound  packed  with  iodoform  gauze,  and  the 
outer  pushed  against  the  inner  wall  and  allowed  to  become 
adherent,  and  thus  close  the  sinus.  Another  mode  of  operating 
is  to  ligate  the  jugular  vein  in  the  neck  and  then  remove  the 
clot.  These  operations  are  attended  by  the  cure  of  many 
cases  which  would  otherwise  prove  fatal. 

The  lateral,  superior  petrosal,  and  cavernous  sinuses  are 
more  rarely  involved.  Impaired  vision,  exophthalmos,  and 
oedema  around  the  eyeball  are  signs  of  cavernous  sinus 
thrombosis. 

Meningitis  of  Otic  Origin. 

A  much  larger  proportion  of  the  reported  cases  of  meningi- 
tis have  their  origin  in  chronic  suppurative  otitis  media  than 
is  generally  supposed.  The  author  thinks  it  quite  within  the 
facts  to  state  that  one-half  of  the  cases  (excluding  the  epidemic 
and  tubercular  varieties)  are  due  to  suppurative  ear  disease. 

There  is  comparatively  little  danger  of  meningitis  (except 
in  children  where  the  bones  are  not  fully  ossified)  until  the 
suppurative  process  has  continued  intermittently  for  two  or 
more  years. 

It  is  in  the  old  chronic  cases,  in  which  the  discharge  has 
been  scanty,  that  cranial  involvement  is  most  apt  to  occur. 
The  reasons  for  this  are  given  under  pathology  (p.  222). 
The  discharge  from  the  car  may  have  been  so  slight  as  to  have 
escaped  the  notice  of  the  patient  or  family  physician,  and  yet 
a  careful  inspection  would  show  pus  which  has  become  dried 
and  exfoliates  with  epithelial  scales  of  the  external  meatus. 

The  author  wishes  to  emphasize  the  fact  that  a  large  number 
of  the  cases  of  meningitis  are  due  to  the  so-called  "  mild  sup- 
])urative  ear  discharges."  They  neem  mild,  but  are  in  reality 
the  most  dangerous  type  of  "discharging  ears." 

Leptomeningitis  of  Otic  Origin. 

Definition :  This  is  a  serous  or  purulent  inflammation  be- 
ginning in  the  arachnoid   and   extending  to  the  contiguous 
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membranes  and  superfu'ial  jjoition  ot"  the  brain.  It  is  an 
exceedingly  fatal  disease,  and  may  rnn  a  rapid  course,  al- 
though in  some  cases  it  extends  over  several  weeks. 

The  s3nnptoms  are  headache,  restlessness,  insomnia,  photo- 
phobia, retracted  abdomen,  contracted  pupils,  hypersensitive- 
ness  of  the  skin,  full,  bounding,  rapid  pulse,  high  temperature, 
and  optic  neuritis.  As  the  disease  progresses  the  intellect 
becomes  dulled,  the  ])ulse  slow,  and  the  respiration  raj)id. 
Paralysis  finally  supervenes,  and  the  urine  and  faeces  are  dis- 
charged involuntarily.  The  later  signs  point  to  a  speedy  ter- 
mination. 

Leptomeningitis — surgical  treatment :  In  addition  to  the 
usual  remedies,  the  mastoid  may  be  opened  as  described  and 
the  middle  cranial  fossa,  the  lateral  sinus,  and  neighboring 
parts  explored  and  freed  from  necrotic  and  other  morbid 
material.  Irrigation  and  drainage  sometimes  avert  a  fatal 
issue.  The  operation  seems  justifiable  at  times,  as  without  it 
a  cure  can  hardly  be  hoped  for. 

Extradural  Abscess. 

Etiology :  When  in  the  course  of  chronic  suppurative  in- 
flammation of  the  attic,  antrum  or  mastoid  cells,  the  bony 
walls  become  necrosed  and  perforated,  pus-pockets  may  form 
between  the  dura  and  the  skull. 

Treatment:  They  should  be  thoroughly  exposed  and  irri- 
gated with  bichloride  solution  (1:3000).  The  preliminary 
step  in  the  operation  is  the  radical  mastoid  operation.  When 
this  operation  is  done,  intracranial  abscesses  are  found  that 
would  have  otherwise  escaped  observation  until  more  serious 
involvement  occurred. 

Cerebral  and  Cerebellar  Abscess. 

Etiology :  This  may  be  a  later  manifestation  of  an  extra- 
dural abscess  which  has  eroded  through  the  dura  and  pene- 
trated the  brain,  or  it  may  be  due  to  a  thrombus  carried  by 
the  small  cerebral  arteries.  Infection  may  also  gain  entrance 
through  the  perivascular  sheaths,  A  few  cases  have  been 
reported  as  occurring  in  children  where  infection  bar,  taken 
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place  through  the  petrosquamosal  suture.  Tubercular  dis- 
integration of  the  petrous  portion  of  the  temporal  bone  leads 
to  tubercular  abscess  of  the  temporosphenoidal  lobe,  and  is 
usually  associated  with  perforation  of  the  roof  of  the  attic  or 
antrum.  This  is  important  to  remember,  as  in  operating  it  is 
desirable  to  get  at  the  seat  of  the  trouble,  remove  all  morbid 
material,  and  establish  free  drainage  through  the  middle  ear. 

In  mastoid  operations  extreme  care  should  always  be  taken 
to  examine  the  roof  of  the  attic  and  antrum,  as  well  as  the 
walls  of  the  lateral  sinus,  otherwise  the  wound  will  sometimes 
be  closed  and  the  existing  brain  or  extradural  abscess  over- 
looked until  serious  and  perhaps  fatal  brain  disease  has 
developed. 

Cerebral  and  cerebellar  abscess — symptoms  :  Oftentimes  the 
first  sign  is  the  cessation  or  partial  suppression  of  the  ear  dis- 
charge. There  may  be  nausea,  vomiting,  pain,  and  mental 
irritability.  Chilly  sensations  may  be  complained  of.  The 
normal  temperament  is  often  reversed — that  is,  a  vivacious, 
socially  inclined  person  becomes  morose  and  seclusive,  and 
vice  versa.  After  a  time  cerebration  becomes  dull,  the  pulse 
quite  slow,  and  the  temperature  subnormal  or  but  slightly 
elevated.  Occasionally  there  may  be  high  temperature, 
rapid  pulse,  rigors,  and  convulsions,  as  in  thrombosis  of 
the  sigmoid  sinus. 

Aphasia  in  this  connection  is  an  almost  certain  sign  of 
abscess  of  the  temporosphenoidal  lobe.  In  right-handed 
people  it  is  a  sign  of  abscess  on  the  left  sde,  while  in  left- 
handed  persons  it  is  a  sign  of  abscess  on  the  right  side. 

There  may  be  optic  neui'itis  in  cerebellar  abscess,  and,  rarely, 
in  abscess  of  the  cerebrum.  In  cerebral  abscess  the  j)ercussion- 
note  over  the  mastoid  is  high.  This  is  due  to  the  sclerosis 
which  has  occurred  in  the  mastoid  as  a  result  of  the  chronic 
suppurative  inflammation.  This  also  accounts  for  the  per- 
foration being  upward  through  the  roof  of  the  attic  and  antrum 
rather  than  backward  through  the  mastoid  process. 

The  reflexes  of  the  limbs  on  the  opposite  side  from  the 
abscess  are  usually  increased. 

The  characteristic  symptoms  of  abscess  in  the  cerebellum  are 
slow  pulse,  low  temperature,  headache,  nausea,  vomiting, 
staggering  gait,  vertigo,  and  facial  paralysis.    Bacon  reports  a 
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case  of  caries  of  the  semicircular  canals  wliicli  presented  the 
above  symptoms  ;  hence  tlie  diagnosis  is  not  always  easy.  The 
establishment  of  free  drainage  is  sometimes  followed  by  relief 
of  the  symptoms  of  intracranial  abscess.  This  does  not 
necessarily  prove  that  brain  abscess  did  not  exist,  as  it  may 
drain  through  the  perforation  in  the  roof  of  the  attic  or 
antrum,  after  the  removal  of  the  granulations  Mhich  ob- 
structed it. 

Sometimes  the  Cheyne-Stokes  respiration,  apathy,  intoler- 
ance of  light,  yawning,  and  rigidity  of  the  muscles  of  the 
neck  and  jaws  are  present. 

Prognosis  :  Without  operative  treatment  nearly  all  cases  end 
fatally.  Under  operative  treatment  about  30  to  50  per  cent, 
recover. 

Cerebral  and  cerebellar  abscess — treatment :  It  is  usually 
best  to  do  the  mastoid  operation,  converting  the  middle-ear 
cavity,  attic,  antrum,  and  mastoid  cells  (if  need  be)  into  one 
large  cavity  which  can  be  freely  ins])ected  and  explored  for 
caries  and  perforation.  If  the  temporosphenoidal  lobe  is  the 
seat  of  the  abscess,  a  perforation  will  usually  be  found  through 
the  roof  of  the  attic  or  antrum.  If  possible,  the  abscess 
should  be  searched  for  through  the  perforation  and  its  contents 
drawn  off  with  a  syringe,  the  needle  of  which  is  at  least 
1  mm.  in  diameter.  If  it  cannot  be  reached  through  the 
point  of  perforation,  the  skull  should  be  trephined  at  C  in 
Fig.  68. 

Through  this  opening  the  needle  should  be  introduced  and 
part  of  the  contents  of  the  cavity  withdrawn,  which  should 
then  be  laid  open  with  a  scalpel,  care  being  taken  to  avoid 
cutting  the  arteries,  and  irrigated  with  a  warm  2  per  cent, 
solution  of  boric  acid.  All  sloughs  should  be  carefully 
removed  with  a  spoon-curette  before  closing  the  wound.  A 
strip  of  sterilized  boric-acid  gauze  should  be  introduced 
loosely  into  the  abscess-cavity  for  drainage.  This  should 
be  changed  daily  until  the  amount  of  discharge  materially 
decreases.  A  1  :  5000  bichloride  solution  may  be  used  with 
advantage  when  the  cavity  is  the  seat  of  chronic  strepto- 
coccal infection. 

When  the  abscess  is  in  the  cerebellum,  the  mastoid  operation 
should  also  be  performed,  and  the  lateral  sinus  examined  and 
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freed  from  clots  if  they  are  present.  The  cerebelhim  should 
then  be  exposed  by  removing  the  bone  around  the  sinus  or  by 
removing  a  button  of  bone  at  the  point  G,  Fig.  68.     The  pus 


A,  t'xtt'rnal  uudilory  meatus;  B  if',  Keitis  base-liiic  runiiiii^;  Ivmn  tliu  lower 
margin  of  the  orbit  througli  the  centre  of  the  external  auditory  meatus;  C, 
trephine-opening,  three-quarters  of  an  inch  in  diameter,  to  expose  tempore- 
sphenoidal  abscess,  the  centre-pin  of  the  trephine  being  placed  one  andone-quartei 
inches  above  the  centre  of  the  external  bony  meatus  ;  J>,  point  at  which  the  mas- 
toid antrum  should  be  opened  ;  E  E',  position  of  sigmoid  sinus  ;  F,  trephine-open- 
ing, three-quarters  of  an  inch  in  diameter,  for  exposing  sigmoid  sinus,  the  centre- 
pin  of  the  trephine  being  placed  at  a  point  one  inch  behind  and  one-quarter  of  an 
inch  above  the  centre  of  the  external  bony  meatus;  t;,  trephine-opening  for  cere- 
bellar abscess,  the  centre-pin  being  placed  two  inches  behind  and  one-quarter  of  an 
inch  below  the  centre  of  the  external  bony  meatus. 

should  be  drawn  off  with  a  hypodermic  syringe  or  the  cavity 
freely  laid  open  with  a  scalpel,  irrigated  with  warm  boric-acid 
solution,  and  a  loose  gauze  dressing  introduced. 


Cholesteatoma. 

Definition :  This  is  a  disease  usually  occurring  in  the  course 
of  chronic  suppuration  of  the  middle  ear,  although  rare  cases 
have  been  reported  in  which  there  was  no  suppuration,  and  in 
which  there  was  no  evidence  that  such  a  condition  had  ever 
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existed.  It  is  characterized  by  an  accumulation  of  flat  epithe- 
lial scales  arranged  in  concentric  layers  and  admixed  with 
cholesterin  and  pus.  It  is  sometimes  classified  as  a  tumor. 
Its  origin  is  not  well  understood. 

The  symptoms  are  those  of  chronic  otorrhoea  with  the  pres- 
ence of  whitish  yellow  masses  of  scales  in  the  middle  ear, 
attic,  and  antrum.  Sometimes  the  bony  walls  of  the  antrum 
and  mastoid  cdls  are  absorbed  from  the  j)ressure  exerted  by 
the  mass. 

Treatment :  The  cholesteatomatous  masses  should  be  re- 
moved either  through  the  external  auditory  meatus  or  through 
the  antrum  after  exposing  it  by  a  mastoid  operation.  If  the 
mass  is  small  and  limited  to  the  middle  ear,  it  can  be  removed 
through  the  auditory  meatus  with  curettes  and  irrigation. 

External  Mastoiditis ;  Superficial  Periostitis  of  the  Mas- 
toid. 

This  condition  is  rarely  primary,  but  is  usually  secondary 
to  suppurative  otitis  media. 

It  is  characterized  by  marked  fulness  and  oedema  on  the 
affected  side.  The  ear  stands  out  quite  prominently  from  the 
side  of  the  head.  There  is  nearly  always  furunculosis  of  the 
external  auditory  meatus.  This  will  aid  in  the  diagnosis 
between  mastoiditis  and  this  affection. 

Treatment:  A  free  incision  should  be  made  through  the 
skin  and  periosteum,  otherwise  the  bone  beneatii  may  become 
carious  and  the  process  extend  to  the  mastoid  cells.  Recovery 
usually  takes  place  rapidly  after  the  incision  is  made. 

Otalgia. 

Etiology:  There  are  no  inflammatory  lesions  present  to 
account  for  the  pain.  It  may  be  due  to  a  general  neuralgic 
affection  of  the  fifth  nerve  and  may  appear  off"  and  on  for 
years.  It  may  be  reflex  in  origin  from  caries  of  the  teeth 
and  ulceration  of  the  pharynx  or  larynx.  It  may  be  due  to 
pressure  upon  the  nerve.  Catarrhal  thickening  of  the  mucosa 
of  the  middle  ear  may  also  excite  it. 

Otalgia — treatmant :     Examine     the     teethv    larynx,     and 
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pharynx  for  caries  and  ulcerations,  and  if  a  lesion  is  found, 
remove  it.  Examine  the  middle  ear  for  catarrhal  thickening 
of  the  mucosa,  and  if  present  attempt  to  reduce  it  by  appro- 
priate treatment.  If  syphilis  is  suspected,  give  the  iodides 
or  mercury  according  to  the  stage  of  development.  Ansemia 
should  be  overcome  by  appropriate  attention  to  the  lower 
bowel  and  the  administration  of  iron  and  arsenic.  Local 
remedies  sometimes  afford  great  relief,  such  as  mild  stimu- 
lating liniments  applied  over  the  mastoid,  or  warm  olive 
oil  dropped  into  the  meatus.  Chloroform  vapor  blown  into 
the  ear  with  a  clay  pipe  or  other  instrument  sometimes  causes 
instant  cessation  of  pain.  Constitutional  dyscrasise  should  be 
corrected  or  ameliorated  as  much  as  possible.  Nutritional 
activity  in  the  middle  ear  should  be  excited  by  the  use  of 
jnieumatic  massage  in  the  external  auditory  meatus.  The 
treatments  are  best  administered  with  a  pump  propelled  by  an 
electro-motor  engine  as  described  under  Dry  Catarrh.  The 
hand  soon  tires  in  using  the  Delstanche  masseur. 

Contractions  of  Muscles. 

Spastic  contractions  of  the  muscles  of  the  auricle :  They 
usuallv  occur  in  connection  with  facial  spasm  (tic  convulsif ). 

Spastic  contractions  of  the  tensor  tympani  muscle  :  They  are 
characterized  In'  movements  of  the  membrana  tympani  and  a 
loud,  crackling  noise,  or  a  dull  throbbing  in  the  ear.  The 
noise  is  often  perceptible  to  the  observer. 

Clonic  spasm  of  the  muscles  of  the  Eustachian  tubes:  A 
sound  as  of  a  distant,  irregularly  ticking  watch  may  be  heard, 
which  is  synchronous  with  the  contractions  of  the  velum  palati. 


Aural  Polypus. 

Varieties :  They  may  be  true  myxomata,  fibromata,  angio- 
mata,  or  oedematous  granulation-tissue.  They  are  usually  the 
latter  or  of  the  fil)romatous  type,  and  are  often  significant  of 
caries  and  necrosis  in  tlie  attic  or  antrum.  They  obstruct  the 
drainage  of  the  mastoid  cells  and  antrum  into  the  middle 
ear,  and   by  pressure  cause    absorption  of  contiguous    bony 
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tissue.      They  may  also  prevent    the  extension  of  infection 
throiiirh  necrotic  areas  in  the  attic  and  antrum. 

Treatment :  They  should  be  removed  either  with  a  small 
wire  snare,  curettes  (Figs.  G9  and  70),  caustics,  the  galvano- 
cautery,  or  by  the  instillation  of  lio  per  cent,  alcohol. 

Via.   r,9. 


Blake's  polypus  snare. 
Fig.  70. 


Sharp  curettes. 

When  the  polypi  are  pedunculated  and  protrude  into  the 
external  auditory  meatus,  they  are  best  removed  with  Blake's 
snare. 

If  they  are  large,  the  galvanocautery  applied  carefully 
cau.ses  them  to  sloufjh  and  shrink.  Chromic  acid  crvstals 
fused  on  the  end  of  a  ]>rol)e  and  applied  to  the  growths  is  a 
useful  method  of  treatment. 

When  the  granulations  are  small  and  succulent,  alcohol 
instilled  into  the  middle  ear  for  ten  or  fifteen  minutes  every 
second  day  causes  them  to  shrivel,  and  checks  their  growth. 
This  is  a  useful  adjunct  to  the  other  methods  of  treatment. 

The  meatus  should  be  packed  with  sterilized  gauze  after 
any  of  the  above  methods  of  treatment. 

It  shoidd  be  borne  in  mind  that  ])olypi  or  granulations 
usually  grow  from  the  u]>per  ]iart  of  the  tym])anum,  probably 
the  roof  of  the  attic,  and  that  the  bone  from  which  it  grows 
is  probably  softened  or  perforated  by  caries.  Careless  or  rough 
curettement  might,  therefore,  ojien  the  cranial  cavity  and 
expose  it  to  the  danger  of  infection.     The  granulations  are 
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barriers  to  infection,  within  certain  limits,  and  they  should  not 
be  thoughtlessly  removed.  It  is  often  a  better  plan  to  open 
the  antrum  as  described  under  Mastoid  Operation,  and  thus 
eradicate  the  entire  diseased  tissue,  and  establish  instead  firm 
non-vascular  fibrous  tissue,  which  will  effectually  protect  the 
weakened  areas. 

Incision  of  the  Drum-head  (Paracentesis).^ 

General  indications  for  the  incision  of  the  drum-head  :  (a)  To 
afford  an  exit  for  serous,  catarrhal,  purulent,  and  other  fluids 
from  the  middle-ear  cavity. 

(6)  To  relieve  pain  due  to  tension. 

(c)  To  remove  pressure  from  the  labyrinth. 

{d)  To  open  the  middle-ear  cavity  for  certain  operations. 

[e)  To  allow  sound-waves  to  reach  the  oval  and  round 
windows  for  the  purpose  of  improving  hearing. 

Incision  in  the  secretive  form  of  catarrh :  It  is  indicated  as 
follows  : 

(a)  If  after  several  days'  treatment  the  exudate  does  not 
decrease. 

(6)  When  no  exudate  is  seen  and  Politzerization  is  followed 
by  relief  for  a  short  time. 

(c)  When  the  exudate  is  copious,  paracentesis  may  be  done 
without  preliminary  treatment,  thereby  hastening  the  cure. 

Incision  in  acute  myringitis :  (a)  In  absce.s.i-fonnation  be- 
tween the  layers  of  the  membrane,  incision  should  be  made  to 
prevent  spontaneous  evacuation  of  the  pus  into  tlie  middle-ear 
cavity.  Care  should  be  exercised  to  avoid  incising  the  entire 
thickness  of  the  drum-head. 

(6)  When  pearh/-r/rai/  blisters  are  seen  upon  the  drum-head, 
they  should  be  pricked  if  they  have  not  already  spontaneously 
discharged  their  contents. 

(c)  I)}flammafion  of  the  deeper  layers,  with  bulging  reddish 
or  bluisli  swellings,  should  be  immediately  lanced  to  relieve 
pain  and  tension.  Care  should  again  be  exorcised  not  to  pene- 
trate the  entire  thickness  of  the  drum-head. 

Preliminary  incision  of  the  drum-head  in  tenotomy:  The  in- 

'  Published  !iy  the  author  in  the  Plr.ni^,  the  oiiicial  organ  of  the  Collie 
of  Medicine  of  the  l^nivcrsity  of  Illinois. 
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oision  is  nia<lo  as  a  prolimiiiarv  stcj)  in  tenotomy  of  the  tensor 
tyui])ani  and  the  stapedius  muscles. 

Incision  tor  thickened  drum-head  :  The  incision  is  indicated 
in  tliis  condition  when  it  is  desirable  to  relieve  the  tension 
upon  tiie  labyrinth,  and  to  allow  sound-waves  to  reach  the 
oval  and  round  windows.  ICtfort  should  be  made  to  establish 
a  permanent  openinti;  in  the  drum-head. 

Incision  in  acute  inflammation  of  the  middle  ear :  (a)  To  re- 
lieve the  severe  pain,  attended  with  or  without  fever,  which 
resists  other  treatment. 

(b)  Circumscribed  red  spots  or  protuberances  on  the  drum- 
head should  be  incised. 

(c)  When  the  most  bulging  ])ortion  of  the  drum-head  is  of 
a  greenish-yellow  color,  it  should  be  freely  lanced. 

{(J)  In  excessive  livid  swelling  of  the  cutis  (outer  layer), 
su])ertieial  scarification  often  relieves  pain. 

Incision  in  acute  suppuration  of  the  middle  ear :  (ci)  A  bulg- 
ing drum-head,  with  greenish  color,  severe  pain,  fever,  and 
brain  symptoms,  calls  for  immediate  incision. 

(6)  AVhen  there  are  symptoms  of  mastoid  involvement,  it 
should  be  incised  to  establish  free  drainage. 

(c)  Severe  pain,  unaccoiupanied  by  bulging,  may  be  relieved 
by  incision. 

((/)  Symptoms  of  pus-retention  after  closure  of  the  primary 
opening  are  relieved  by  free  incision. 

Incision  in  adhesive  processes  in  the  middle  ear :  (r/)  To  allow 
sound-waves  to  reach  the  lalnrinth  in  cases  in  which  there  are 
ankylosis  and  adhesions  which  interfere  with  the  vibration  of 
the  membrana  tyrapani  and  ossicles. 

(6)  To  restore  equilibrium  of  air-pressure  in  the  middle 
ear, 

(c)  In  extensive  calcareous  deposits,  and  in  abnormal  thick- 
ening and  retraction  of  the  drum-head,  paracentesis  is  some- 
times indicated. 

{d)  In  fixation  of  the  malleus  and  incus  by  immediate 
ligamentous  union  with  the  walls  of  the  tympanic  cavity, 
tympanotomy  should  be  done  to  expose  the  adhesions  to  oper- 
ative interference. 

{e)  In  stricture  of  the  Eustachian  tube,  which  cannot  be 
relieved  by   electrolysis    or   dilatation   with    the   Eustachian 
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bougies,  an  effort  should  be  made  to  establish  a  permanent 
opening  in  the  drum-head.  In  this  way  the  persistent  retrac- 
tion from  diminished  air-pressure  will  be  overcome. 

(/)  In  excessively  loud  subjective  noises,  if  they  cannot  be 
relieved  by  other  methods. 

Incision  in  atrophy  and  relaxation  of  the  drum-head  :  Super- 
ficial scarification  may  aid  in  restoring  the  drum-head  to  its 
normal  tension. 

Incision  for  diagnostic  purposes  :  (a)  In  chronic  suppurative 
otitis  media,  when  the  perforation  is  small  and  high,  an  in- 
cision may  be  made  to  enlarge  the  existing  perforation,  there- 
by facilitating  a  more  thorough  drainage  and  a  more  thorough 
exjiloration  Avith  a  probe  for  roughened  bone. 

(6)  Before  performing  ossiculectomy  in  sclerosis  of  the  mid- 
dle ear  it  is  desii'able  to  ascertain  whether  the  operation  will 
probably  be  followed  by  good  results.  For  this  purpose  a 
preliminary  V-shaped  incision  should  be  made  and  the  hearing 
tested  for  improvement.  If  the  incision  is  followed  by  im- 
provement, there  is  some  probability  that  the  more  radical 
operation  will  also  be  followed  by  improvement. 

Preliminary  examination  of  the  function  of  hearing  should  be 
made  before  performing  paracentesis  for  adhesive  processes 
and  dry  catarrh ;  and  ossiculectomy.  Bone-conduction  for 
watch  and  tuning-fork  should  be  good,  otherwise  but  slight 
improvement  should  be  expected  to  follow  the  operation. 

Technique  of  Paracentesis. 

Electrocautery  paracentesis  in  adhesive,  non-inflammatory 
cases : 

(a)  Cocainize  with  a  20  per  cent,  solution  for  twenty  or 
thirty  minutes. 

(h)  The  electrode  should  be  a  straight,  simple  pointed  one, 
with  the  shank  bent  at  such  an  angle  as  to  offer  no  obstruc- 
tion to  the  view  of  the  o])erator. 

(c)  Instantaneous  red  heat  should  be  obtained,  in  order  to 
prevent  the  operation  being  painful  to  the  adjacent  tissues. 

(d)  Contact  with  the  drum-head  should  l)e  made  before 
closing  the  circuit. 

(e)  Time  of  heat  contact :  from  one-half  to  two  seconds. 

Eje.— 17 
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(f)  The  pressure  should  be  very  slip^ht,  otherwise  the 
inner  wall  of  the  tvinj)anuni  may  be  injured. 

Incision  with  the  lancet :  ((j)  Insfrumrnts :  A  double-edged 
or  spear-shaped  lancet  was  formerly  used,  as  only  simple  para- 
centesis was  desired.  Preference  should  be  given,  however,  to 
Hartmann's  curved  lancet,  as  a  free  incision  affords  greater 
relief. 

(6)  Ancesthesia :  When  the  drum-head  is  bulging  from  fluids 
in  the  tympanum,  the  incision  may  be  made  without  the  use 
of  a  local  anaesthetic.  In  other  (U)uditions  an  instillation  of  a 
20  per  cent,  solution  of  cocaine  should  be  made  from  twenty 
to  thirty  minutes  prior  to  the  operation. 

(c)  Location :  The  most  suitable  location  for  the  incision  is 
usually  in  the  postinferior  quadrant,  as  it  is  more  accessible 
and  farther  removed  from  the  inner  tympanic  wall.  \i JJnids 
are  present,  the  bulging  portion  of  the  membrane  should  be 
incised. 

(d)  The  length  of  the  incision  should  be  from  two  to  four 
millimetres. 

Points  of  interest  after  paracentesis:  (a)  Immediately  after 
the  incision  is  made  a  pulsation,  or  movement  synchronous 
with  the  act  of  sw^allowing  and  articulation,  occurs  at  the 
point  of  the  incision.  Pus  or  mucus  rarely  discharges  into 
the  meatus  until  after  the  lapse  of  several  hours. 

(6)  Politzerization  will  force  the  secretion  into  the  external 
meatus.  In  some  cases  the  mucus  is  so  tenacious  that  it 
cannot  be  removed  by  this  method.  Suction  by  means  of  the 
Delstanche  masseur  will  usually  succeed  in  removing  it.  Air 
may  be  compressed  in  the  external  meatus,  thereby  forcing 
the  mucus  out  through  the  Eustachian  tube.  Strings  or  plugs 
of  very  thick  mucus  may  be  removed  with  the  forceps.  In- 
stillations of  warm  soda  solution  or  15-volume  hydrozone  act 
as  solvents  and  facilitate  its  removal. 

(e)  Closure  of  the  wound  usually  occurs  within  one  or  two 
days  in  non-suppurative  cases. 

(d)  Dressing:  The  external  meatus  should  be  packed  with 
gauze  or  sterilized  cotton,  after  thoroughly  asepticizing  the 
parts. 
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THE  INTERNAL  EAR. 

Injuries  to  the  Labyrinth. 

Etiology  :  Injuries  to  the  internal  ear  may  occur  from  direct 
violence,  as  gunshot-wounds ;  and  sharp  instruments,  etc., 
introduced  accidentally  through  the  external  auditory  meatus. 
The  instrument  may  penetrate  the  oval  or  round  windows  and 
allow  the  intralabyrinthine  fluid  to  escape. 

Injuries  from  indirect  violence  may  result  from  a  blow  to 
the  skull,  by  which  the  petrous  portion  of  the  temporal  bone 
is  fractured ;  or  from  a  blow  upon  the  ear,  in  which  the  air  is 
condensed  in  the  meatus  and  middle  ear  and  driven  upon  the 
oval  and  round  windows.  The  terminal  expansion  of  the 
auditory  nerve  is  thus  injured.  A  loud  cannon-report  may 
also  cause  condensation  in  the  middle  ear,  and  thus  injure  the 
terminal  auditory  nerve-endings. 

The  symptoms  of  concussion  of  the  labyrinth  vary  with 
the  degree  of  injury,  from  slight  stupefaction  and  singing 
noises  of  a  few  hours'  or  days'  duration,  to  immediate  and 
marked  deafness  with  loud  subjective  noises,  confusion  of 
ideas,  and  giddiness.  After  a  time  the  subjective  noises  im- 
prove or  change  to  a  shrill  metallic  noise,  especially  in  the 
presence  of  objective  noises.  The  hearing  often  remains  un- 
improved. Bone-conduction  is  much  diminished  or  altogether 
wanting,  according  to  the  impairment  of  hearing.  The  vibrat- 
ing tuning-fork  on  the  vertex  is  heard  best  on  the  uninjured 
side. 

The  prognosis  in  most  cases  is  unfavorable  so  far  as  a  return 
of  hearing  is  concerned.  Sometimes  there  is  improvement 
after  many  weeks  or  months;  while  in  other  cases  there  may 
be  progressive  increase  in  the  deafness  and  subjective  noises. 

Hyperacuteness  of  Hearing. 

Synonyms  :  Hyperesthesia  Aooustica  ;  Oxyecoia. 

Definition :  This  is  a  rare  condition  in  which  there  is  a 
temporary  increof^e  in  the  acutenoss  of  hearing. 

It  may  be  due  to  intracianial  irritation,  local  degenera- 
tion, the  irritation  occurring  at  the  onset  of  infectious  fevers, 


260  THE  INTERNAL  EAR. 

meningitis,  hemicrania,  and  trigeminal  neuralgia.  Cases  have 
been  reported  in  which  it  occurred  at  the  close  of  a  mild 
catarriial  attack  of  the  Eustachian  tube  and  tympanic  cavity. 
It  is  also  (piite  common  in  severe  forms  of  sclerosis  and 
catarrh  of  the  middle  ear. 

Within  the  last  four  years  attention  has  been  called  to  it  as 
one  of  the  signs  of  Amaurotic  Family  Idiocy. 

Paracusis. 

This  is  a  condition  of  the  auditory  nerve  or  nerve-endings 
which  is  characterized  by  perverted  perception  of  the  pitch  of 
musical  sounds,  sometimes  amounting  to  one  or  two  degrees. 
Slight  changes  in  pitch  may  be  due  to  altered  tension  of  the 
sound-conducting  apparatus  ;  hence  care  should  be  exercised 
to  ditlcrentiate  the  two  conditions. 

Paracusis  loci  is  the  inability  to  determine  the  direction  of 
the  source  of  sound.  Sound  upon  the  deaf  side  may  be 
thought  to  come  from  the  opposite,  and  may  prove  a  source 
of  danger. 

Paracusis  diplacusis :  One  ear  having  an  altered  tone  per- 
ception, a  sound  is  recognized  by  the  two  ears  as  a  double  tone 
usually  quite  discordant  in  character.  Both  ears  may  be 
unequally  out  of  tune,  and  thus  give  rise  to  the  j)henomenon. 

Paracusis  Willisii :  This  is  a  condition  occurring  in  the 
course  of  dry  catarrh,  or  sclerosis  of  the  middle  ear,  and  is 
characterized  by  ability  to  hear  better  in  the  presence  of  ob- 
jective noises,  as  in  a  moving  railway  train  or  on  the  street 
cars. 

Subjective  Noises  in  the  Ear;   Tinnitus. 

The  following  quotation  from  Politzer  (English  translation 
by  Dr.  Dodd)  gives  in  brief  form  the  varying  types  of  sub- 
jective noises  experienced  as  the  result  of  direct  or  reflex  irri- 
tation to  the  auditory  nerve  : 

"The  subjective  sensations  of  hearing  are  characterized  by 
the  patient  in  different  ways — most  frequently  as  whizzing, 
roaring,  buzzing,  seething,  hissing,  singing,  ringing,  humming, 
and  whistling  in  the  ear.  The  character  of  the  noises  is  des- 
ignated as  either  high  or  low  by  patients  mIio  are  capable  of 
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judging.  More  rarely  they  are  compared  to  the  noise  of  a 
railroad  train,  the  chirp  of  a  cricket,  the  warble  of  birds;  or 
(the  most  rare  form  of  noises)  articulated  human  voices,  the 
barking  of  a  dog,  the  crashing  of  plates  of  glass,  the  grinding 
of  shears,  the  cracking  of  braces,  the  sound  of  trumpets,  the 
tone  of  a  low  or  high  violin-string,  chaotic  musical  tones, 
crashing  and  crackling,  the  shot  of  a  pistol,  the  sensation  of 
wind  blowing  outside  the  ear,  the  blow  of  a  hammer,  the  noise 
of  a  mill,  the  croaking  of  frogs,  etc.  Frequently  the  objective 
noises  (as  the  tick  of  a  watch)  are  not  heard  as  such  if  they 
are  similar  to  the  subjective  noises  of  the  patient." 

Etiology  and  occurrence  :  The  conditions  of  atmosphere  and 
climate  which  render  catarrhal  diseases  worse,  increase  the 
noises.  They  are  usually  worse  at  night  and  in  quiet  places. 
They  may  be  intermittent  or  constant.  They  may  occur  in 
persons  of  a  nervous,  irritable  temperament  without  accom- 
panying deafness.  This  type  usually  continues  throughout 
life. 

Continuous  noises  are  rarely  cured,  while  the  intermittent 
type  is  more  favorable. 

Subjective  noises  in  the  ear — treatment :  The  cause  should 
be  determined  and  removed  or  ameliorated  if  possible,  such  as 
existing  external-,  middle-,  or  internal-ear  disease ;  coexisting 
nasal  and  nasopharyngeal  diseases ;  anaemia  or  other  constitu- 
tional disorders. 

There  are  certain  local  measures  which  afford  relief  in  a 
considerable  number  of  cases.  The  most  successful  are  infla- 
tion of  the  tympanic  cavity  by  the  Politzer  method  ;  inflation 
by  catheterization  ;  and  pneumatic  massage  of  the  external 
auditory  meatus  with  the  Delstanche  masseur  or  the  electric 
pump.  The  injection  of  medicated  oils  into  the  tympanic 
cavity  through  the  catheter  is  also  sometimes  attended  by  re- 
lief. Artificial  perforation  of  the  drum-head  affords  temporary 
relief  in  cases  in  which  there  is  great  retraction  of  the  drum- 
head from  closure  of  the  Eustachian  tube. 

Hyperaemia,  Anaemia,  and  Hemorrhage  of  the  Labyrinth. 

Hyperaemia  is  found  in  acute  purulent  inflannnation  of  the 
tympanum;  in   the  acute  exanthematous  fevers;    in  menin- 
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gitis  ;  nnd  in  diseases  of  the  lungs  and  heart.  The  adminis- 
tration of  tlie  nitrite  of  aniyl,  salicylic  acid,  and  quinine  may 
also  cause  it. 

The  symptoms  are  giddiness,  vertigo,  staggering  gait,  or  a 
tendency  to  turn  into  the  gutter  or  against  the  side  of  the 
house,  vomiting,  tinnitus,  and  a  feeling  of  fulness  in  the  ears. 

Tiic  ii-KtiiiHiii  A\o\\\<\  he  addressed  to  the  cause. 

Anaemia  of  the  labyrinth:  It  may  occur  in  general  anaimia 
and  chlorosis,  after  great  loss  of  blood,  and  in  tuberculosis. 
A  rapid  pulse  with  deafness,  vertigo,  nausea,  vomiting,  j)ro- 
nounced  tinnitus,  and  faintness  should  excite  suspicion  of  pul- 
monary tuberculosis.  The  j)^'ognosis  in  these  cases  should  be 
guarded. 

Hemorrhage  into  the  labyrinth:  Tt  may  occur  from  fracture 
of  the  base  of  the  skull ;  severe  concussions  to  the  head  or 
the  external  ear ;  necrosis  of  the  petrous  portion  of  the  tem- 
poral bone  ;  and  from  atheromatous  changes  in  the  walls  of 
the  bloodvessels  of  the  labyrinth.  The  hypersemia  attending 
the  exantheraatous  fevers  may  also  give  rise  to  slight  hemor- 
rhages. 

Increased  Labyrinthine  Pressure. 

Etiology :  Catarrhal  and  adhesive  processes  in  the  middle 
ear  may  cause  increased  labyrinthine  pressure  by  retraction 
of  the  drum-head  ;  or  by  adhesive  processes  with  contraction 
of  the  adhesive  bands,  \vhereby  the  foot-plate  of  the  stapes 
is  held  forcibly  against  the  oval  window.  Adhesive  bands 
and  calcareous  deposits  sometimes  interfere  with  the  expansile 
properties  of  the  membrane  of  the  round  window,  and  may 
thus  increase  the  intralabyrinthine  pressure. 

The  symptoms  are  tinnitus,  giddiness,  deafness,  unsteady  or 
uncertain  gait,  and  sometimes  nausea  and  vomiting.  This 
condition  is  often  confounded  with  Meniere's  disease,  in  which 
there  is  complete  and  sudden  loss  of  hearing. 

Paresis  and  Paralysis  of  the  Auditory  Nerve. 

Origin :  It  may  be  of  angioneurotic,  rheumatic,  or  hysterical 
origin. 
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The  angioneurotic  type  of  auditory  paralysis  is  rare,  and  is 
characterized  by  sudden  pallor  of  the  face,  which  is  imme- 
diately followed  by  giddiness,  nausea,  tinnitus,  vertigo,  and 
deafness.  After  a  few  moments  the  pallor  and  ear  symptoms 
disappear,  leaving  no  deafness  or  trace  of  ear  disease. 

Rheumatic  paralysis  of  the  auditory  nerve  occurs  occasionally 
in  the  course  of  rheumatism  in  other  parts  of  the  body.  There 
is  usually  complete  deafness,  which  gradually  disappears. 

Hysterical  paralysis  is  characterized  by  an  unstable  and 
eccentric  nervous  system,  and  deafness  which  appears  and  dis- 
appears rapidly  without  visible  signs  of  ear  disease  to  account 
for  it. 

Paresis  and  paralysis  of  the  auditory  nerve — treatment : 
This  will  depend  upon  the  duration  of  the  deafness  and  the 
causes  of  the  same.  The  more  acute  the  case  the  more  favor- 
able is  the  result  of  the  treatment.  Rest  in  a  quiet  room  and 
the  use  of  hot  foot-baths  with  mustard,  vesicants  over  the 
mastoid,  and  saline  purgatives  often  favor  a  ra])id  recovery. 
Local  treatment,  as  inflation,  etc.,  is  contraindicated  in  most 
cases,  especially  when  there  are  no  signs  of  middle-ear 
disease. 

Cerebral  Disturbances  of  Hearing. 

Etiology :  Meningitis,  cerebrospinal  meningitis,  cerebral 
hemorrhage,  emboli,  embolic  softening,  encephalitis,  chronic 
sclerosis,  acute  and  chronic  hydrocephalus,  gummata,  tuber- 
cular nodules  and  tumors  at  the  base  of  the  brain  may  cause 
disturbances  of  hearing. 

Inflammation  of  the  Labyrinth. 

Labjrrinthitis ;  Otitis  interna. 

Pathology:  The  condition  is  usually  secondary  to  inflamma- 
tion in  the  middle  ear,  especially  that  following  diphtheria, 
scarlet  fever,  and  influenza.  The  lining  of  the  bony  labyrinth 
and  the  utricle  and  saccule  are  usually  affected.  In  the  chronic 
type  there  is  an  increase  in  the  connective  tissue  with  hyper- 
ostosis and  deposit  of  calcareous  salts.     The  utricle,  saccule, 
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and  ampullai  may  become  tliickeiied,  and  finally  lead  to 
atrophy  of  the  membrauons  labyrinth  and  organ  of  Corti. 
The  symptoms  of  acute  inflammation  of  the  labyrinth  are 
almost  identical  with  those  of  meningitis  as  it  occurs  in  chil- 
dren followed  by  recovery.  The  attack  is  more  sudden  and 
lasts  for  about  a  week. 


Syphilis  of  the  Lahjnrinth. 

It  usually  occurs  as  a  tertiary  manifestation.  There  are 
infiltration  of  the  membranous  labyrinth,  fixation  of  the  foot- 
plate of  the  stapes,  and  condensation  of  the  periosteum  of  tiie 
vestibule.  It  may  be  associated  with  a  middle-ear  catarrh, 
attended  by  thickening  of  the  drum-head. 

Ssrmptoms :  There  are  sudden  deafness  and  tinnitus,  with 
more  or  less  vertigo  and  unsteady  gait.  Pain  is  usually 
absent. 

The  prognosis  depends  upon  whether  it  is  congenital  or 
acquired,  and  recent  or  of  long  standing.  The  congenital 
type  is  less  favorable,  and  the  more  acute  cases  are  more 
favorable. 

Treatment :  Potassium  iodide  internally,  and  inunctions  of 
mercury  over  the  mastoid,  are  of  value  in  recently  acquired 
cases. 

Meniere's  Disease. 

Symptoms :  This  is  a  disease  of  the  semicircular  canals,  and 
may  extend  into  the  vestibule.  It  is  characterized  by  sudden 
total  deafness,  followed  by  giddiness,  great  tinnitus,  vertigo, 
staggering  gait,  and  vomiting.  There  may  be  premonitory 
symptoms,  as  pallor,  cold  perspiration,  etc.  Bone-conduction 
on  the  affected  side  is  very  much  diminished  or  entirely  absent. 
Upon  examination,  the  drum-head  appears  normal,  unless  it 
happens  to  have  been  affected  in  the  course  of  a  middle-ear 
disease.  The  body  inclines  to  the  affected  side  in  walking. 
The  giddiness  and  staggering  gait  disappear  slowly.  The  tin- 
nitus is  usually  quite  persistent  and  distressing.  The  deafness 
rarely  improves,  and  if  at  all,  but  slightly. 

Meniere's  disease — treatment:   This  seems  to  be  of  little 
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v^alue.  Rest  and  quiet,  with  cold  applications  to  the  head  and 
calomel  catharsis,  perhaps  exert  a  slight  favorable  influence. 
Injections  of  4  to  6  drops  of  a  2  per  cent,  solution  of  pilocar- 
pin  through  a  Eustachian  catheter  is  one  of  the  best  remedies, 
although  its  use  is  not  always  unattended  with  danger.  Those 
sutfering  with  a  weakened  heart  from  any  cause  will  tolerate 
its  use  badly.  The  remedy  should  be  used  once  daily  for  a 
month.  The  patient  should  remain  in  bed  and  be  placed 
upon  a  light  diet.  Quinine,  potassium  iodide,  potassium 
bromide,  and  the  dilute  hydrobromic  acid  in  15-minim  doses, 
relieve  the  giddiness.  The  author  has  used  quinine  in  one 
case  with  gratifying  results. 

"  Meniere's  symptoms  ":  In  the  course  of  exudative  middle- 
ear  catarrh,  chronic  dry  catarrh  with  adhesions  and  contractions 
may  force  the  stapes  into  the  oval  window  and  give  rise  to 
several  of  the  symptoms  of  Meniere's  disease. 

The  two  conditions  are  distinct  pathologic  entities,  and 
should  not  be  confounded.  "  Meniere's  symptoms "  are  not 
attended  by  complete  sudden  deafness  and  ear  disease  is  pres- 
ent to  account  for  the  symptoms.  Inflation  of  the  tympanum 
is  usually  followed  by  marked  relief  or  the  disappearance  of 
the  deafness  and  other  symptoms  of  the  "  Meniere  group." 

Varieties  of  Deafness ;  and  Tumors. 

Boiler-makers'  deafness :  This  is  characterized  by  deafness 
witii  impairment  of  bone-conduction.  A  change  of  occupa- 
tion is  sometimes  followed  by  improvement. 

Senile  deafness:  There  is  deafness  with  impaired  bone-con- 
duction, and  lessened  ability  to  hear  the  high  notes  of  Galton's 
whistle  or  of  tlie  Konig  rods.  The  deafness  may  also  be  due 
to  thickening  or  atrophy  of  the  drum-head,  and  to  collapse  of 
the  cartilaginous  meatus. 

Tiunors  affecting  the  labyrinth  :  They  are  rarely  primary, 
but  are  generally  from  the  cranial  cavity  or  middle  ear. 

Deafmutism. 

Definition :  Absence  of  the  power  of  speech  on  account  of 
congenital  or  acquired  deafness  is  called  deafmutism.     If  it  is 
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acquired,  it  must  occur  soon  after  l)irtli,  or  before  articulate 
s|)(rc'li  is  learned. 

Etiology :  Congenital  deafness  may  he  the  result  of  arrested 
or  imperfect  development  of  the  temporal  bone.  Acquired 
deafness  in  infants  is  usually  the  result  of  the  exanthematous 
fevers,  meningitis,  cerebrospinal  meningitis,  injuries,  and 
syphilis. 

Examination  :  It  is  difficult  to  examine  deafmuteson  account 
of  their  age  and  lack  of  training.  To  test  the  hearing,  the 
physician  should  stand  where  he  cannot  be  seen  by  the  child, 
and  clap  his  hands  loudly,  ring  a  bell  or  gong,  or  blow  a  loud 
whistle.  If  the  child  hears,  he  will  turn  toward  the  noise  or 
manifest  by  the  expression  of  the  face  that  he  hears  the  sound. 
By  placing  the  higher  tuning-forks  upon  the  vertex  the  author 
has  in  some  cases  noted  a  pleased  smile  come  upon  the  face ; 
while  the  lower  (128  v.)  ones  caused  a  displeased  look  or  ex- 
pression of  disgust.  Patient  and  continued  effort  will  usually 
enable  the  physician  to  determine  the  state  of  the  acoustic 
nerve. 

The  author  also  uses  the  graphophone  Mith  the  ear-tubes  for 
testing  mutes. 

Prognosis ;  Unless  the  power  of  speech  is  well  developed 
when  deafness  occurs,  the  child  is  likely  to  lose  his  speech. 
If  deafness  occurs  after  the  seventh  year,  the  child  generally 
retains  the  faculty  of  speech.  More  particularly,  the  prog- 
nosis depends  upon  the  age  of  the  child,  whether  the  deafness 
is  congenital  or  acquired,  and  upon  the  specific  cause  or  causes 
of  the  condition.  Congenital  cases  are  occasionally  benefited 
by  treatment,  while  the  acquired  type  is  rarely  improved. 
The  more  recent  the  deafness  the  more  favorable  the  prog- 
nosis. 

If  the  child  is  intelligent,  and  is  sympathetically,  intelli- 
gently, and  systematically  managed,  there  is  a  possibility  of 
teaching  it  many  useful  things,  and  of  giving  it  a  trained  and 
cultured  mind.  The  case  of  Hellen  Keller  is  a  remarkable 
instance  illustrative  of  this  point.  The  child  was  not  only  a 
deafmute,  but  was  blind  also.  She  acquired  a  college  edu- 
cation and  was  able  to  compose  essays  of  a  quality  of  no  mean 
order. 

Deafmutism — treatment :  This  should  have  a  twofold  pur- 
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pose,  namely  :  (a)  the  removal  of  the  cause  and  improvement 
of  the  deafness ;  and  (6)  the  education  of  the  child. 

All  catarrhal,  adhesive,  and  other  middle-ear  disease  should 
be  most  carefully  treated,  and  the  nasopharynx  should  also  be 
freed  from  disease  and  the  presence  of  growths  and  thick- 
enings. Postnasal  adenoids  are  often  the  cause  of  the  deaf- 
ness, and  should  be  removed.  The  author  has  seen  cases  show 
marked  improvement  after  their  removal.  Improvement  in 
the  faculties  of  speech  and  hearing  does  not  always  occur,  but 
there  may  be  an  improvement  in  the  nervous  symptoms  and 
the  power  to  fix  the  attention. 

It  may  be  impossible  to  improve  the  hearing,  while  it  is 
quite  possible  to  improve  the  receptive  powers  of  the  mind. 
This  phase  of  the  subject  is  too  often  overlooked  in  the  treat- 
ment of  such  cases.  No  pains  should  be  spared  to  afford  the 
much  handicapped  child  every  possible  chance  for  mental  cul- 
ture and  training.  Schools  and  homes  are  now  provided  for 
the  training  and  treatment  of  such  cases,  and  there  is  a  much 
more  hopeful  prognosis  for  them  in  consequence. 


THE   NOSE. 


Illumination  of  the  upper  respiratory  tract :  The  same  sort 
of  light  may  be  used  as  described  under  examination  of  the 
ear.  The  mouth  may  be  examined  without  artificial  illumina- 
tion or  the  aid  of  reflected  light. 

EXAMINATION  OF  THE  NOSE. 

The  instruments  (Figs.  71-78)  needed  for  this  purpose  are 
a  head-mirror,  a  nasal  speculum,  a  probe,  and  postrhinoscopic 
mirrors  ranging  in  size  from  No.  00  to  No.  2. 

Fig.  71. 


Head  mirror  and  band,  with  its  proper  adjustment  over  the  left  eye. 

To  examine  the  inferior  turbinal  and  inferior  meatus,  the 
patient  should  be  directed  to  hold  the  head  in  the  usual  hori- 
zontal position,  and  not  to  throw  it  backward,  as  they  in- 
stinctively do.  The  usual  idea  is  that  the  interior  of  the  nose 
runs  upward  and  slightly  backward.  The  Hoor  of  the  nose  runs 
directly  backward  when  the  head  is  in  the  normal  upright 
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Fio.  72. 


BosHnrth's  nasal  speculum. 

position.     The  tip  of  the  nose  shouhl  be  lifted  upward  with 
the  introduced  specuhira  so  as  to  clear  the  view  of  the  inte- 

FiG.  73. 


Coakley's  nasal  speculum. 

rior.  With  the  aid  of  the  reflected  light,  the  inferior  tur- 
binal  should  be  examined  for  turgescence,  hypertrophy,  ex- 
crescences, collapse,  atrophy,  crusts,  and  synechia?.  If  the 
body  is  swollen  and  pits  freely  upon  pressure,  it  is  turgescent 
and  not  hypertrophic.  If  it  is  enlarged 
T'l^-  "■!•  and  does  not  pit  upon  pressure,  it  i.^ 

either  hypertrophic  or  the  seat  of  some 
neoplasm.  In  hypertrophy  the  con- 
tour of  the  turbinal  is  nodidar,  while 
in  turgescence  it  is  rounded  or  glob- 
ular. 

The  septum  should  be  examined  for 
spurs,  ridges,  exostoses,  enchondroses, 
deflections,  ulcers,  perforations,  mucous 
hypertrophies,  crusts,  and  other  mor- 

Myles  nasal  speculum.  bid  COuditioUS. 

The   middle    turbinal    and    middle 
meatus  may  be  examined  by  directing  the  patient  to  throw 
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the  head  slightly  backward,  and  proceeding  as  described  for 
the  examination  of  the  inferior  turbinal.     Crusts,  pus,  clefts, 

Fig.  75. 


Nasal  applicator, 


polypi,    necrotic   areas,   and   enlargement    from    hyperplasia 
should  be  sought  for. 

The  superior  turbinal  and  meatus  cannot  be  seen  except  in 
very  rare  cases  in  which  the  middle  turbinated  is  destroyed 


Fig.  76. 


Set  of  laryngeal  mirrors. 

by  atrophy.  To  examine  such  cases  the  head  should  be 
thrown  still  further  backward. 

The  postrhinoscopic  view  of  the  no.se  is  much  more  difficult 
to  obtain  ;  indeed,  in  many  cases  it  is  well  nigh  impossible. 
The  palatine  muscles  arc  not  habituated  to  voluntary  control, 
and  the  thought  that  sometiiing  is  being  thrust  into  the  throat 
excites  spasmodic  contraction  of  the  muscles. 

The  tongue  should  be  held  down  with  a  tongue-depressor 
(Fig.  77)  and  a  small  mirror  introduced  through  the  mouth. 
The  mirror  should  be  held  as  shown  in  Fig.  78.  Ft  should 
be  introduced  on  one  side  of  the  uvula,  as  contact  witii  the 
latter  excites  muscular  spasm.  By  slightly  raising,  lowering, 
and  rotating  the  handle  of  the  mirror,  all  parts  of  the  vault 
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Fig.  77. 


furck  s  tongue-depressor. 
Fig.  78. 
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of  the  nasopharynx  and  posterior  choanse  are  brought  into 
view.  If  the  soft  palate  is  drawn  upward  and  backward 
against  tiie  wall  of  the  pharynx,  the  patient  should  be  encour- 
aged to  breathe  softly  through  the  nose.  Repeated  attempts 
may  be  required  to  accomplish  a  complete  examination.  The 
condition  of  the  vault,  mouths  of  the  Eustachian  tubes,  pos- 
terior ends  of  the  middle  and  inferior  turbinals,  and  the  pos- 
terior end  of  the  septum  should  be  noted  (Fig.  79). 

Examination  of  the  base  of  the  tongue :  The  tongue  should 
be  held  as  for  the  laryngoscopic  examination  and  the  laryn- 

FiG.  79. 


Superior 
turbinate 


Pharyngeal 
tonsil 


Eosenmiiller's 
fossa 


Eustachian 
orifice 


Inferior 
turbinate 


Uvula 
Posterior  rhinoscopic  image. 


(Schmidt.) 


geal  mirror  held  as  for  posterior  rhinoscopy,  except  that  the 
surface  of  the  mirror  should  be  directed  downward.  The  root 
of  the  tongue  is  normally  traversed  by  veins  and  compara- 
tively loose  folds  of  mucous  membrane.  In  certain  diseased 
conditions  both  tissues  may  bo  enlarged.  There  is  lymphoid 
tissue  here  as  in  the  vault  of  the  ])harynx,  and  this  may  be  the 
seat  of  hypertrophy,  although  it  mo.st  often  occurs  in  adults 
contrary  to  the  rule  of  lymphatic  hypertrophy  in  children. 

18.— Eye. 
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The  larynx  may  be  examined  at  the  tsame  time  by  slightly 
lowering  the  handle  of  the  mirror. 

Fig.  80. 


Comparison  of  laryngeal  image  with  specimen.    (Schroetter.) 

In  all  examinations  with  the  laryngeal  or  postrhiuoscopic 
mirrors  the  image  is  reversed  (Fig.  80). 

STRUCTURE  OF    THE  NASAL  MUCOUS  MEMBRANE. 

The  nasal  mucous  membrane  may  be  studied  under  two 
divisions,  viz.,  the  respiratory  and  the  olfactory  regions. 

The  membrane  of  the  respiratory  region  is  about  4  mm. 
thick  over  the  inferior  turbinals,  and  contains  a  network  of 
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veins  giving  it  the  general  structure  of  cavernous  tissue.  The 
epithelium  is  stratified-ciliated-coluranar  in  type.  In  the 
superficial  layer  are  many  goblet-cells.  The  second  layer,  the 
tunica  propria,  is  composed  of  fibrous  connective  tissue,  with 
here  and  there  nests  of  leucocytes  and  lymphoid  cells.  The 
venous  network  is  chiefly  located  in  the  tunica  propria.  The 
third  layer  is  composed  of  submucous  connective  tissue  in 
which  numerous  racemose  glands  are  located. 

The  membrane  of  the  olfactory  region  (P'ig.   81)  consists  of 
two  layers,  the  epithelial  and  the  tunica  propria.    The  epithe- 

FiG.  81. 


Distribution  of  nerves  in  the  nasal  passages  (Dalton) :  1,  olfactory  bulb,  with  its 
nerves  ;  2,  nasal  branch  of  the  fifth  pair  ;  3,  sphenopalatine  ganglion.    (Seiler.) 


lial  layer  contains  the  terminal  bulbs  and  filaments  of  the  ol- 
factory nerve.  The  tunica  propria  contains  the  glands  of 
Bowman,  which  were  formerly  thought  to  be  serous,  i)ut 
which  are  probably  mucous  glands. 

"  The  swell  bodies  "  ;  erectile  tissue  :  Beneath  the  surface  of 
the  mucous  membrane  covering  the  lower  and  middle  turbi- 
nated l)ones  (Fig.  82)  are  large  ])lexuses  of  bloodvessels. 
Zuckerkandl  describes  the  mucous  membrane  covering  the 
turbinated  bodies  as  consisting  of  connective  tissue,  the  outer 
layer  covered  with  flat    epithelium,  the  deep  layer  forming 
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the  periosteum  of  the  turbinated  bones.  Between  tliem  are 
lymph-tissue,  possibly  lymph-glands,  and  an  occasional  tubu- 
lar mucous  gland.  Within  the  lymphoid  tissue  there  are 
abundant  venous  plexuses  which  he  calls  "  swell  bodies." 
About  the  plexuses  are  unstriped  muscular  fibres  in  abun- 
dance.    The  presence  of  the  venous  knots  gives  the  tissue 

Fig.  82. 


Anteroposterior  section  of  the  nose,  showing  the  outer  wall  of  the  right  nasal 
cavity  :  L,  inferior  turbinate ;  M,  middle  turbinate  ;  A,  anterior  end  of  middle  tur- 
binate ;  U,  superior  turbinate;  F.S.,  frontal  sinus;  S.S.,  sphenoidal  sinus;  E, 
Eustachian  orifice;  V,  vestibule.    (Zuckerkandl.) 

the  character  of  erectile  tissue,  such  as  is  found  in  the  corpora 
cavernosa  of  the  penis. 

The  arterial  supply  is  derived  from  the  sphenopalatine 
artery.  The  capillaries  are  divided  into  three  sets,  viz. :  (a) 
those  going  to  the  periosteum  ;  (b)  those  going  to  the  glands; 
and  (c)  those  going  to  the  surface  of  the  membrane. 

Those  distributed  to  the  surface  form  roots  which  empty 
into  the  veins,  together  with  the  superficial  gland  capillaries. 
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The  deep  gland  capillaries  and  those  of  the  periosteum  empty 
into  the  veins,  forming  the  so-called  "  swell  bodies";  and  the 
blood  is  then  conveyed  by  venous  channels  in  the  periosteal 
surface  of  the  membrane. . 

Distribution  of  the  "  swell  bodies"  :  (a)  One  is  located  along 
the  free  border  of  the  inferior  turbinated  body ;  (6)  a  small 
one  on  the  lower  border  of  the  middle  turbinated  body ;  (t*) 
one  on  the  posterior  end  of  the  superior  turbinated  body ;  ((/) 
one  on  the  posterior  end  of  the  middle  turbinated  body  ;  and 
(e)  one  on  the  posterior  end  of  the  inferior  turbinated  body. 

The  function  of  the  "  swell  bodies  "  :  Their  chief  function  is 
to  humidify  and  temper  the  air  so  that  its  presence  in  the 
lower  air-tract  will  not  excite  irritation.  The  erectile  tissue  is 
controlled  by  the  vaso-motor  nervous  system  in  such  a  way 
that  the  inhalation  of  cold,  dry  air  causes  an  engorgement 
of  the  venous  plexuses.  In  a  normal  nose  the  engorgement 
is  not  sufficient  to  cause  nasal  stenosis,  but  just  enough  to 
favor  a  more  rapid  transudation  of  serum,  and  an  additional 
elimination  of  heat  sufficient  to  raise  the  temperature  of  the 
inspired  air  to  within  one  or  two  degrees  of  the  body-heat. 
During  the  respiration  of  moist  warm  air,  the  "  swell  bodies  " 
contract  and  throw  out  less  heat  and  moisture.  Ordinarily 
from  fifteen  to  twenty  ounces  of  serum  are  thrown  out  in 
twenty-four  hours.  This  is  absorbed  by  the  warm  and  ex- 
panded air  and  carried  to  the  lower  air-tract,  where  it  is 
needed  for  physiologic  purposes.  The  trachea  and  bronchial 
tubes  are  supplied  with  but  few  glands,  and  are  dependent 
upon  the  moisture  thrown  out  in  the  nose  (Fig.  83). 

Certain  morbid  conditions  interfere  with  the  full  performance 
of  these  functions,  and  lead  to  a  train  of  symptoms  more  or 
less  common  in  catarrhal  conditions  of  the  larynx,  trachea, 
and  bronchial  tui)es.  The  transfusion  of  gases  in  the  air- 
vesicles  of  the  lungs  is  also  modified,  and  may  lead  to  very 
serious  nerv^ous  and  nutritional  disturbances  from  auto- 
intoxication. 

Mucus  secretion :  The  production  of  mucus  by  a  normal 
membrane  is  carried  on  by  the  epithelial  cells  lining  the 
mucous  glands,  and  the  superficial  cells  covering  the  mem- 
brane. The  epithelial  cells  of  the  mucous  glands  secrete 
.most  of  the  mucus,  but  here  and  there  on  the  surface  of  the 
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FiQ.  83. 


Vertical  section  of  head,  slightly  diagrammatic  :  1,  superior  turbinated  body ; 
2  middle  turbinated  body,  3,  lower  turbinated  body;  4,  floor  of  nasal  cavity  ;  o, 
vestibule;  6,  section  of  hyoid  bone;  7,  ventricular  band ;  8  vocal  cord;  9,  sec- 
tion of  thyroid  cartilage ;  10,  23,  and  24,  section  of  cricoid  cartilage;  11,  section  of 
first  tracheal  ring;  127 frontal  sinus;  13,  sphenoidal  cells;  14,  pharyngeal  opening 
of  Eustachian  tube;  In,  Rosenmiiller's  fossa:  16,  velum  palati ;  1/.  tonsil;  18  epi- 
glottis ;  19,  adipose  tissue  behind  tongue ;  20,  arytenoid  cartilage  ;  21,  tubercle  of  epi- 
glottis ;  22,  section  of  arytenoid  muscle.    (Seller.) 
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mucous  membrane  there  are  goblet  epithelial  cells  which  also 
pour  out  mucus.  The  mucus  is  made  at  the  expense  of  the 
protoplasm  of  the  cell-body,  the  process  of  production  being 
somewhat  as  follows  :  the  cells  swell,  the  centres  become  trans- 
parent, and  the  protoplasm-granules  are  reduced  to  small 
strings  or  particles.  The  mucus  thus  formed  is  discharged 
and  the  cell-body  left  intact;  or  the  entire  cell  may  disinte- 
grate and  be  thrown  off  with  the  mucus. 

Mucus  formation  is  a  degenerative  process  whether  it  occurs 
under  normal  or  pathologic  conditions.  Hence,  in  catarrhal 
inflammation  of  the  nasal  mucous  membrane  it  is  produced  in 
nearly  the  same  manner  as  that  just  described.  Normally  it 
appears  as  a  thin  viscid  fluid,  while  that  occurring  in  the 
course  of  catarrhal  inflammation  is  oftentimes  thick  and 
tenacious.  The  difference  is  due  to  the  diminished  amount 
of  serous  transudation  in  inflammatory  diseases  of  the  mem- 
brane. The  so-called  normal  mucous  secretion  is,  in  reality, 
a  mixture  of  serum  and  nuicus,  and  the  amount  of  the  two 
is  greater  than  that  found  in  diseased  conditions,  although 
the  contrary  seems  to  be  true.  In  catarrhal  inflammation  the 
secretion  is  thicker  and  is  not  so  readily  absorbed  bv  the  in- 
spired current  of  air.  It  must,  therefore,  be  expectorated  or 
blown  upon  a  handkerchief.  Patients  often  complain  of  an 
increased  nasal  discharge,  and  that  there  was  a  time  when  they 
did  not  need  to  use  a  handkerchief  so  frequently.  The  ex- 
planation lies  in  the  fact  that  the  solid  elements  of  the  mucus 
are  increased  while  the  serous  element  is  much  diminished  : 
mucoid  degeneration  of  the  epithelial  cells  is  an  increased  fac- 
tor, while  serous  transudation  is  a  diminished  factor. 

RHINITIS. 

General  Etiology  of  Rhinitis. 
The  nose  as  a  filter:  The  interior  of  the  nose  is  so  con- 
structed that  the  inspired  current  of  air  passes  over  a  large 
moist  surface  of  mucous  membrane.  There  are  about  twentv- 
six  square  inches  of  surface  thus  exposed,  and  the  dust  and 
other  foreign  particles  in  the  inspired  air  are  deposited  and 
discharged  into  the  nasopharynx  or  through  the  anterior  nares. 
The  lower  respiratory  tract  is  thus  protected   from   irritation 
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(leading  to  inflammation)  wliicli  the  dust-laden  air  would 
otherwise  produce.  Germs  are  also  filtered  from  the  air  and 
rendered  non-pathogenic  by  the  l)actericidal  properties  of  the 
nasiil  secretion. 

The  respiratory  functions  of  the  nose :  From  the  above  con- 
siderations it  is  seen  that  the  respiratory  functions  of  the  nose 
are  to  iunnidify,  temper,  and  Hlter  the  inspired  air.  The 
proper  performance  of  these  functions  is  of  vital  importance 
to  the  health  of  the  individual.  Further  discussion  of  this 
topic  is  given  under  ])ostn(isal  (idenoids. 

Anterior  nasal  stenosis  :  Partial  closure  or  obstruction  of  the 
anterior  nares  causes  the  air  back  of  the  obstruction  to  be 
rarefied  during  inspiration,  much  as  the  air  is  rarefied  in  a 
syringe  upon  the  sudden  withdrawal  of  the  piston-rod  and 
valve.  The  blood  in  the  mucous  membrane  of  the  nasal  walls 
rushes  in  to  fill  the  partial  vacuum  and  hypercemia  is  pro- 
duced. The  over-plus  of  blood  leads  to  over-nutrition  or 
hypertrophy  of  the  parts.  The  character  of  the  secretion  is 
changed,  and  finally  a  slight  or  low-grade  irritation  results, 
which  may  lead  to  the  formation  of  elastic  fibrous  tissue,  which 
in  extreme  cases  may  amount  to  a  true  sclerosis  (fibrous 
rhinitis). 

Mouth-breathing  leads  to  very  marked  nutritional  and  nerv- 
ous phenomena.  This  topic  is  more  fully  discussed  under 
postnasal  adenoids. 

The  accessory  sinuses  of  the  nose  :  Prolonged  inflammation 
of  the  nasal  mucous  membrane  may  be  due  to  an  inflamma- 
tion of  the  mucosa  lining  the  fi-ontaI,  ethmoidal,  or  sphenoidal 
cells. 

The  discharge  may  be  either  mucus  or  mucopus.  If  the 
sinusitis  is  catarrhal,  the  secretion  will  be  mucus ;  but  it  may 
be  so  changed  in  its  chemical  composition  as  to  be  irritating 
to  the  nasal  mucous  membrane.  Catarrhal  sinusitis  is  not 
usually  recognized  in  practice,  as  the  symptoms  are  slight  or 
altogether  wanting.  If,  however,  a  careful  inspection  of  the 
interior  of  the  nares  is  made,  rather  large  quantities  of  mucus 
may  be  seen  in  the  region  of  the  infundibulum,  while  the 
lower  portion  of  the  nasal  chambers  is  comparatively  free 
from  it. 

It  is  not  so  easy  to  diagnose  catarrhal  inflammations  of  the 
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posterior  ethmoidal  and  sphenoidal  cells,  as  the  examination 
must  be  made  with  a  postrhinoscopic  mirror.  Wliile  it  may 
be  difficult  or  impossible  to  diagnose  catarrlial  sinusitis,  the 
possible  etiologic  relation  of  such  a  condition  should  not  be 
lost  sight  of. 

Secondary  Effects  of  Rhinitis  or  Nasal  Obstructions. 

These  are  much  more  serious  than  is  usually  supposed. 

Most  catarrhal  inflammations  of  the  lower  respiratory  tract 
are  largely  due  to  morbid  conditions  within  the  7iose  or  post- 
nasal space.  The  continued  inhalation  of  improperly  pre- 
pared air  aifects  the  vaso-motor  system  of  the  lower  respiratory 
tract  in  such  a  way  that  the  blood-supply  is  unstable  or  er- 
ratic. Recurrent  hyperemia  and  subacute  inflammation  of 
the  larynx  and  bronchi  are  thus  favored.  Catarrhal  diseases 
of  the  lower  respiratory  air-tract  should  always  lead  the 
physician  to  examine  the  nose  and  nasopharyngeal  space  for 
pathologic  conditions. 

Lymphoid  enlargement  in  children :  It  may  be  laid  down  as 
a  general  law  that  "  slight  local  irritation  is  likely  to  cause 
hypertrophy  of  the  lymphoid  tissue  in  children."  Thus  the 
faucial  and  pharyngeal  tonsils  often  enlarge  after  an  attack  of 
one  of  the  exanthematous  fevers.  So  slight  an  irritation  as 
an  acute  coryza  may  cause  it.  An  immense  amount  of  mis- 
chief might  be  prevented  by  the  judicious  use  of  sprays  and 
douches  in  the  course  of  the  exanthematous  fevers. 

Acute  Rhinitis. 

Definition  and  varieties :  This  is  an  acute  inflammation  of 
the  nasal  mucous  memln-ane ;  and  it  may  be  catarrhal ;  dry  ; 
croupous  or  fibrinous ;  diphtheritic ;  phlegmonous,  or  hyper- 
aesthetic  in  type. 

Acute  Catarrhal  Rhinitis ;  Acute  Coryza ;  "  Cold  in  the  Head." 

Etiology :  (a)  It  frequently  results  from  chill  or  exposure, 
especially  if  the  feet  are  not  well  protected,  (b)  It  may  be 
epidemic  during  the  spring  or  autumn  in  temperate  climates. 
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(c)  The  exanthematous  fevers  are  usually  attended  by  an 
acute  c'orvza,  wiiieh  is  due  to  disturbances  created  witliin  the 
system  by  the  presence  of  the  specific  inicroorganisin  of  the 
disease,  (d)  The  inhalation  of  vapoi's  and  hot  dust-laden  air 
may  excite  it.  {e)  Ilajek  has  isohitod  the  Dij)lococcus  coryzte, 
but  it  is  doubtful  if  it  is  a  cause  of  coryza.  (/)  Chronic 
rhinitis  and  nasal  stenosis  are  very  prominent  and  frequent 
predisposing  causes.  Indeed,  frequent  attacks  of  acute  coryza 
are  almost  pathognomonic  signs  of  some  form  of  ciironic 
nasal  disease.  It  lias  been  held  that  repeated  attacks  of  acute 
rhinitis  are  the  cause  of  chronic  rhinitis,  but  the  reverse  is 
more  nearly  correct. 

{g)  Tuberculosis  and  syphilis  also  act  as  predisposing  dys- 
crasiae. 

Acute  catarrhal  rhinitis — symptoms  :  The  onset  is  character- 
ized by  a  feeling  of  chilliness  without  rigors,  lassitude,  nasal 
obstruction,  and  sneezing.  This  is  soon  followed  by  serous 
discharge  from  the  nose,  which  is  quite  irritating  to  the  skin 
of  the  anterior  nares  and  upper  lip.  After  two  or  three  days 
the  discharge  becomes  mucopurident.  It  may  remain  in  this 
condition  for  a  few  days  or  weeks.  The  temperature  and  pulse 
show  a  slight  febrile  movement.  There  is  frontal  headache, 
due  to  closure  of  the  infundibula  leading  from  the  frontal 
sinuses.  The  air  thus  imprisoned  within  the  sinuses  is  grad- 
ually absorbed,  thus  producing  a  partial  vacuum,  which  in 
turn  induces  engorgement  of  the  vessels  of  the  lining  mucosa. 

Acute  catarrhal  rhinitis — ^treatment :  {a)  A  few  drops  of 
spirits  of  camphor  on  loaf-sugar,  taken  every  two  or  tliree 
hours,  is  a  remedy  of  some  value  during  the  early  stages  of 
the  attack.  (6)  A  few  drops  of  a  10  per  cent,  solution  of 
menthol  in  chloroform  rubbed  in  the  palms  of  the  hands  and 
inhaled  vigorously  affords  immediate  relief  to  the  nasal  ste- 
nosis, (c)  A  snuff  composed  of  the  hydrochlorate  of  morphine, 
gr.  ij  ;  bismuth  subnitrate,  siv  ;  and  pulverized  acacia,  .^ij, 
gives  temporary  relief  to  the  nasal  stenosis,  modifies  the  in- 
tensity of  the   disease,  and   perhaps  cuts  short  its  duration. 

(d)  Ten  grains  of  quinine  and  five  grains  of  Dover's  powder 
taken  at  bedtime,  with  hot  lemonade,  are  perhaps  the  most 
reliable  remedy  if  given  within  the  first  twelve  or  twenty- 
four  hours  of  the  attack,     (f)  A  capsule  containing  pulverized 
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camphor,  gr.  | ;  extract  of  belladonna,  gr.  ^  ;  and  bromide 
of  quinine,  gr.  j,  given  every  hour  for  three  or  four  doses ;  or 
until  the  physiologic  dryness  of  the  throat  occurs,  is  also  a 
valuable  remedy  in  the  early  stage.  (/)  The  administration 
of  a  .saline  cathartic  favors  a  speedy  termination  of  the  proc- 
ess by  lowering  the  blood-tension,  and  by  removing  possible 
sources  of  irritation  which  may  reside  within  the  intestine. 

In  the  second  stage,  r  stage  of  profuse  secretion,  but  little 
can  be  done  to  arrest  the  progress  of  the  inflammation.  The 
nose  should,  however,  be  cleared  of  secretion  l)y  the  use  of 
an  alkaline  solution  (Dobel's)  used  with  a  nasal  douche. 
Eight  grains  of  the  chloride  of  sodium  to  the  ounce  of  tepid 
milk  are  also  a  very  grateful  wash  and  diluent  in  this  stage. 
The  washes  may  be  followed  by  inhalation  of  the  hot  vapor 
of  the  compound  tincture  of  benzoin,  oiv  ;  the  oil  of  tar,  5j  ; 
in  one-half  pint  of  boiling  water.  Oily  sprays  containing  a 
small  amount  of  the  oil  of  eucalyptus  and  menthol  are  valua- 
ble protective  applications  which  may  be  used  after  thorough 
cleansing  of  the  nares. 

Should  there  be  great  engorgement  of  the  iiasal  mucous 
membrane,  the  openings  into  the  accessory  sinuses  may  be 
closed.  AVhen  this  is  the  case  there  is  danger  of  acnte  sinu- 
sitis. Treatment  should  be  promptly  directed  to  this  condi- 
tion, hoping  thereby  to  abort  the  threatened  invasion.  This 
may  be  done  by  first  cleansing  the  nose  by  the  use  of  Seller's 
or  Dobel's  solution,  after  which  the  parts  should  be  thoroughly 
cocainized.  After  the  nasal  jugorgement  is  thus  reduced,  a 
10  per  cent,  solution  of  antipyrine  should  be  applied  to  pro- 
long the  period  of  arterial  contraction. 

These  applications  should  be  repeated  every  three  or 
four  hours.  The  application  of  a  solution  of  the  extract  of 
suprarenal  capsule  may  be  used  to  contract  the  vessels  in  those 
cases  characterized  by  extreme  ngorgement.  Indeed,  this 
remedy  seems  to  promise  the  most  satisfactory  results.  It 
should  be  freshly  prepared,  as  it  rapidlv  undergoes  bacterial 
decomposition  and  may  give  rise  to  infection. 

A  moderately  ligJd  diet  and  slightly  increased  weight  of 
underclothing  will  aid  materially  in  shortening  the  course  of 
the  disease. 

Acute  catarrhal  rliinitis — prophylactic  treatment :   The  pre- 
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.vention  of  repeated  attacks  of  ooryza  must  be  based  upon 
two  recognized  facts,  namely  :  coryza  is  due  {(i)  to  a  preexist- 
ing chronic  rhinitis  or  other  nasal  disease ;  and  {b)  to  an  un- 
stable condition  of  the  vaso-motor  nervous  system. 

Prophylactic  treatment  based  upon  the  tirst  of  these  facts 
will  be  addressed  to  the  cure  of  the  preexisting  chronic  nasal 
catarrh  or  obstruction. 

That  based  upon  the  second  proposition  \\\\\  emhrace  such 
measures  as  will  restore  tonicity  to  the  vaso-motor  system. 
This  can  be  best  and  most  simply  accomplished  by  regular 
exercise  in  the  open  air,  and  cold  sponge-baths  on  rising,  fol- 
lowed by  friction  of  the  skin.  The  skin  is  the  largest  gland- 
ular structure  in  the  body,  and  has  the  most  extensive  capil- 
lary circulation,  hence  diminished  activity  of  its  functions  is 
attended  by  auto-intoxication,  which  disturbs  the  vaso-motor 
system.  In  other  words,  if  the  functional  activity  of  the  skin 
is  maintained,  the  tendency  to  take  cold  will  be  very  much 
diminished. 

Acute  Dry  RMnitis. 

Symptoms :  This  is  a  modified  form  of  the  acute  catarrhal 
type  in  which  there  is  little  or  no  secretion,  although  the 
turgescence  progresses  until  there  is  stenosis.  There  are  an 
intense  diffused  headache  and  pain  across  the  bridge  of  the 
nose  and  back  of  the  eyjs,  due  to  turgescence  of  the  mucous 
membrane  lining  the  ethmoidal  and  sphenoidal  sinuses.  Ob- 
jectively the  middle  turbinals  are  swollen,  dry,  and  glazed. 

Acute  dry  rhinitis — treatment :  It  should  be  about  the 
same  as  in  the  catarrhal  variety.  Hot  fomentations  across 
the  bridge  of  the  nose  and  over  the  eyes  afford  great  relief  to 
the  pain. 

Acute  Croupous  or  Fibrinous  Rhinitis. 

Diagnosis  and  pathology :  This  should  not  be  confounded 
with  dipjhtheritic  r/iinitis^  in  which  the  Klel)'s-Lofiler  bacillus 
is  found.  All  mimbranous  formations  in  the  nose,  however, 
should  arouse  suspicion  of  diphtheria,  and  most  careful  bacte- 
rioloffic  examination  be  made.  The  membrane  is  inflamma- 
tory  in  origin  and  is  loosely  attached  to  the  mucous  membrane, 
while  in  true  diptheria  it  is  firmly  attached.  Cocaine  will 
neither  anaesthetize  nor  reduce  the  turgescence. 
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Treatment:  The  administration  of  iron  and  local  alkaline 
washes  is  indicated.  The  false  membrane  should  be  re- 
moved daily. 

Diphtheritic  Rhinitis. 

Occurrence :  It  may  precede,  follow,  or  appear  at  the  same 
time,  as  the  fuucial  diphtheria. 

The  treatment  should  be  as  for  diphtheria  in  the.  lower  air- 
tract,  the  nose  being  frequently  irrigated  with  boric-acid  or 
other  (alkaline)  solution. 

Acute  Phlegmonous  Rhinitis.     (Abscess  of  the  Septum.) 

Occurrence  and  ssrmptoms:  This  may  exist  as  furuncles 
near  the  nasal  orifice  ;  or,  more  rarely,  as  abscess  of  the  septum. 

Abscess  of  the  septum  is  usually  the  result  of  traumatism. 

At  first  the  swelling  is  hard,  but  in  a  few  days  it  becomes 
soft  and  fluctuating  to  the  touch.  It  is  attended  by  local 
pain  and  redness,  while  the  temperature-curve  may  be  slightly 
upward. 

Acute  phlegmonous  rhinitis — treatment :  Before  pus  forma- 
tion the  local  application  of  a  5  per  cent,  solution  of  carbolic 
acid,  or  of  the  tincture  of  iodine  and  ice,  may  check  the  process. 
After  pus  formation  free  incision  and  drainage  will  usually  be 
successful.  In  strumous  children,  and  in  the  more  chronic 
cases,  it  may  be  necessary  to  curette  the  abscess  cavity  and 
swab  it  with  the  tincture  of  iodine. 

Specific  Forms  of  Rhinitis. 

Syphilitic  and  tubercular  rhinitis  will  be  considered  in  con- 
nection with  respectively  sijphUis  and  tuberculosis  of  the  nose. 

Rhinitis  of  specific  fevers  :  ]\Iost  of  the  exanthematons  fevers 
are  attended  by  acute  rhinitis,  characterized  by  the  peculiar 
eruption  of  the  disease.  The  nares  should  be  frequently 
douched  with  antiseptic  alkaline  solutions. 

Hyperaesthetic  rhinitis  :  Hay  fever,  or  hyperaesthetic  rhinitis, 
will  be  described  later  in  connection  with  the  neuroses. 
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Glanders. 


Occurrence  :  This  disease  is  rare  in  man,  but  may  be  trans- 
mitted tVoin  the  horse,  in  whicli  it  is  eommon.  It  is  a  highly 
eontagioiis  disease,  characterized  by  submucous  infiltrations, 
or  granuhition  tumors,  wiiich  undergo  rapid  degeneration  and 
discharge  a  foul,  otl'ensive  material.  The  disease  is  essentially 
an  acute  one,  but  may  become  chronic. 

Etiology:  The  Ijottier  Bacillus  mallei  is  the  specific  organ- 
ism which  causes  the  disease.  Horsemen  or  stablemen  who 
spend  much  of  their  time  with  horses  are  especially  liable  to 
become  infected.  Abrasions  of  the  mucous  surface  add  to  the 
probability  of  infection. 

Glanders — symptoms:  The  aaite  form  or  stage  of  the  dis- 
ease presents  much  the  same  clinical  picture  as  that  of  most 
acute  infectious  fevers.  Chills,  rigors,  lassitude,  headache, 
nausea,  vomiting,  dyspnoea,  and  diarrhoea  are  usually  present. 
Local  heat,  redness,  swelling,  and  pain  are  present.  The  ad- 
jacent lymphatic  glands  become  swollen  and  painful.  Trans- 
lucent nodules,  which  finally  ulcerate,  form  on  the  surface  of 
the  mucous  membrane  and  di^^charge  a  foul-smelling  fluid. 
The  pulse  and  temperature  run  high,  and  there  are  a  profound 
toxtemia,  exhaustion,  and  profuse  sweating,  which  finally  ter- 
minate in  death.  The  close  of  the  disease  very  much  re- 
sembles that  of  typhoid  fever. 

The  chronic  form  runs  a  less  rapid  and  milder  course.  The 
symptoms  are  much  the  same  as  in  the  acute  form,  with  their 
intensity  much  diminished. 

Glanders — treatment :  The  toxaemia  and  exhaustion  are 
somewhat  modified  by  the  administration  of  quinine,  iron, 
strychnine,  and  whiskey.  Abscesses  formed  in  the  nasal  or 
adjacent  tissues  should  be  promptly  opened,  their  walls  cauter- 
ized and  cleansed  frequently  with  antiseptic  washes.  Potassium 
iodide  will  modify  the  course  of  the  disease  in  some  cases. 

Rhinoscleroma. 

A  verv  rare  disease,  characterized  by  the  formation  of  firm 
nodular  masses  in  the  submucosa ;  although  it  may  extend  to 
the  skin  of  the  nose  and  adjacent  structures.  The  disease 
progresses  slowly  by  extension,  is  painless,  and  does  not  show 
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a  tendency  to  ulcerate.  The  nodules  are  composed  of  fibrous 
tissue  and  small  round  cells.  There  are  no  constitutional 
symptoms,  although  it  is  probably  due  to  a  microorganism. 

The  etiology  is  extremely  obscure.  It  is  probably  due  to 
the  Bacillus  rhinoscleroma,  an  encapsulated,  short,  rod-like 
germ  with  rounded  ends.  Sex,  age,  and  local  nasal  conditions 
are  not  known  to  exert  a  marked  iufluence,  although  it  is  most 
common  in  southeastern  Europe,  or  at  least  has  been  most 
often  described  there. 

Rhinoscleroma — symptoms:  The  infilti-ation  nodules  or 
plaques  usually  begin  at  the  margins  of  the  nares  at  the 
union  of  the  skin  and  mucous  membrane,  and  are  firm  ;  the 
skin  over  them  is  smooth,  slightly  shiny,  hairless,  and  very 
slightly  congested  from  venous  stasis.  There  are  no  discharge, 
ulceration,  or  pain.  The  infiltration  may  extend  to  the  skin 
of  the  external  nose  and  face,  but  usually  extends  back- 
ward into  the  nares,  or  to  the  larynx  in  very  rare  instances. 
The  nose  becomes  misshapen  and  stiff,  and  finally  more  or 
less  stenosed.  This  changed  a])pearance  of  the  nose  and  the 
compensatory  mouth-breathing  give  the  patient  quite  a  peculiar 
physiognomy.  Laryngeal  spasms  and  dyspnoea  may  occur 
when  the  disease  has  advanced  to  the  laryngeal  submucosa. 
The  uvula  may  become  involved  and  subsequently  atrojihied. 

Rhinoscleroma — treatment:  Such  constitutional  remedies  as 
mercury  and  the  iodides  have  been  tried,  but  with  little  if  anv 
effect.  Total  removal  of  the  tissue  is  followed  by  its  return. 
The  only  point  to  be  gained  by  surgical  interference  is  the 
relief  of  the  nasal  stenosis  and  its  attendant  sequelae. 

Chronic  Rhinitis.        '" 

Classification :  The  various  types  and  manifestations  of 
chronic  rhinitis  will  be  better  understood  after  a  study  of 
a  classification  based  upon  the  pathology  of  the  different 
types.  The  excellent  classification  given  by  MacDonald  is 
given  below  : 

A.  Chronic  catarrlial  rhinitis, 

1.  As  affecting  the  erectile  tissue  : 

a.  Chronic    catarrhal     rhinitis    with     vascular 
tumefaction  of  the  erectile  tissue. 


288  RHINITIS. 

b.  Chronic  catarrlial    rhinitis  with  collapse  of 

the  erectile  tissue. 

c.  Ciironic  catarrhal  rhinitis  with  true   hyper- 

trophy and  oedema  of  the  erectile  tissue. 
2.  As  affecting  the  ethmoid  bone  : 

a.  Hyperplasia  of  the  middle  turbinated  body. 

b.  Caries  and  exfoliation  of  the  bone  with  sup- 

puration, which  may  involve  the  accessory 
sinuses. 

c.  Mucous  polypus  and  cysts  as  a  consequence 

and  concomitant  of  a  and  b. 
B.  Chronic  dry  rhinitis. 

1.  With  simple  mucous  secretion. 

2.  AVith    mucopurulent    secretion,    commonly  called 

ozrena ;  and  in  the  later  stages  correctly  styled 
atrophic  rhinitis. 

This  classification,  while  perhaps  not  sufficiently  sub- 
divided to  include  all  cases  of  chronic  rhinitis,  is,  neverthe- 
less, based  upon  broad  physiologic  and  pathologic  principles, 
and  embraces  all  the  essential  features  of  the  various  mani- 
festations of  chronic  rhinitis.  It  is  well  to  study  inflamma- 
tions affecting  the  erectile  tissues  in  a  class  separate  from 
inflammations  affecting  the  ethmoid  bone,  as  in  the  former  the 
clinical  and  pathologic  phenomena  are  quite  different  from 
those  in  the  latter. 

While  dry  rhinitis  may  be  a  Jater  and  infected  stage  of 
simple  catarrhal  rhinitis,  the  clinical  phenomena  and  the 
pathologic  changes  are  so  marked  as  to  warrant  a  separate 
consideration. 

Chronic  Catarrhal  Rhinitis  with  Vascular  Tumefaction. 

Pathology  :  It  will  be  recalled  that  along  the  free  border  of 
the  inferior  turbinated  body,  and  its  posterior  and  anterior 
ends,  are  located  "  swell  bodies "  which  have  the  power  to 
become  tumefied  or  engorged  with  blood,  and  to  collapse  under 
certain  physiologic  stimuli.  These  are  the  erectile  tissue  of 
the  nose.  Their  function  is  to  transude  serum  and  warm  the 
inspired  air.  Under  certain  conditions  the  tumefaction  may 
be  more  or  less  persistent,  or  present  periods  of  intermission. 
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The  patient  complains  that  at  times  one  nostril  (Fig.  84)  is 
closed  while  the  other  is  open,  and  vice  versd.  Or  he  may- 
state  that  when  lying  upon  the  right  side  the  right  nostril  is 
closed,  and    upon  turning   to  the  left   side   the  order  is   re- 

FiG.  84. 


Dilated  nostril,  showing  anterior  tumefaction.    (Seiler.) 


versed.     These   are   the   most   characteristic   phenomena  of 
chronic  rhinitis  with  tumefaction  of  the  erectile  tissue. 

Chronic  catarrhal  rhinitis  with  tumefaction — etiology :  Races 
of  people  or  individuals  who  have  prominent,  narrow  noses 
are  more  liable  to  catarrhal  atfections  than  those  who  have 
wider  nasal  chambers.  Hence  the  Hebrew  race  are  very 
commonly  affected  with  chronic  rhinitis,  while  negroes  are 
rarely  thus  affected.  The  state  of  the  general  health  does  not 
seem  to  influence  materially,  or  at  least  to  predispose  to,  catar- 
rhal rhinitis.  It  is  quite  common  in  those  accredited  with 
good  health,  in  whom  it  occurs  quite  as  often  or  oftener  than 
in  those  in  poor  health.  Climate  seems  to  exert  a  marked  in- 
fluence in  its  promotion,  as  it  is  most  common  in  temperate 
zones,  and  especially  on  the  great  bodies  of  water  where  the 
atmosphere  is  subjected  to  frequent  and  radical  changes  in 
temperature  and  humidity.  It  is  less  common  in  places  or 
countries  having  a  uniformly  moist  and  warm  atmosphere, 
and  in  those  countries  where  the  atmosphere  is  uniformly  dry 

19.— Eye. 
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and  cold.  It  is  more  ])revalont  in  males,  perhaps  on  account 
of  tiioir  greater  exposure  to  the  inclemencies  of  the  weather. 
Age  exerts  an  important  inllnenee,  as  catarrhal  inflammations 
occur  chiefly  during  the  period  of  adolescence  and  early  adult 
life.  It  may  occur,  however,  at  any  period  of  life.  Certain 
occupations  which  necessitate  the  inhalation  of  dust-laden  air 
or  irritating  vapors  predispose  to  it.  Frequent  attacks  of 
acute  coryza  were  formerly  thought  to  be  the  chief  cause  of 
chronic  rhinitis.  While  such  attacks  do  undoubtedly  aggra- 
vate existing  chronic  rhinitis,  it  can  hardly  be  held  that  they 
are  the  chief  cause  of  it.  It  is  more  nearly  correct  to  say 
that  chronic  rhinitis  predisposes  to  frequent  attacks  of  acute 
coryza.  Indeed,  one  may  almost  certainly  predict  that  those 
suflf'ering  from  repeated  attacks  of  acute  rhinitis  are  suffering 
from  some  form  of  chronic  rhinitis.  Undoubtedly  the  most 
prolific  source  of  chronic  inflammations  of  the  Schneiderian 
membrane  is  anterior  nasal  obstruction.  As  has  been  already 
explained  under  the  General  Etiology  of  Rhinitis,  anterior 
nasal  obstruction  is  attended  by  rarefaction  of  the  air  in  the 
nasal  chambers  posterior  to  the  obstruction.  This  leads  to 
chronic  engorgement  or  tumefaction  of  the  erectile  tissue, 
which,  in  turn,  still  further  adds  to  the  conditions  which  give 
rise  to  the  rarefaction.  Vasomotor  control  of  the  erectile 
tissue  is  in  time  impaired  or  lost,  and  the  clinical  phenome- 
non known  as  "  alternating  stenosis  "  is  established. 

The  conditions  u'hich  give  rise  to  antcriornasnl  obstruction 
are  a  narrow  nasal  chamber,  flat  or  indrawn  nasal  alae,  spurs, 
ridges,  and  deflections  of  the  septum.  An  acute  attack  of  rhi- 
nitis occasions  anterior  nasal  stenosis  of  temporary  duration, 
which  leads  to  impairment  of  the  vaso-motor  control,  and 
thus  may  leave  a  condition  which  may  develop  into  chronic 
rhinitis. 

Chronic  rhinitis  with  tumefaction — symptoms :  The  most 
prominent  subjective  symptom  is  alternating  or  fugitive  nasal 
stenosis  attended  by  a  more  or  less  profuse  mucous  discharge, 
which  becomes  mucopurulent  when  an  attack  of  acute  rhinitis 
supervenes  upon  the  chronic  form.  The  patient  will  "  sniffle  " 
and  "  snuff,"  or  blow  his  nose,  attempting  thereby  to  free  it 
from  the  sensation  of  stuffiness  and  obstruction.  While  the 
general  health  may  be  good,  he  belongs  to  the  class  known  as 
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neurotics.  Repeated  attacks  of  cold  in  the  head  occur,  which 
may  persist  for  many  weeks. 

Objectively,  the  inferior  turbinate  body  will  appear  as  a 
rounded  purplish-red  tumor  almost  filling  the  inferior  meatus, 
and  oftentimes  touching  or  nearly  touching  the  septum.  If 
not  touching  the  septum,  strings  of  ropy  mucus  may  be  seen 
extending  from  it  to  the  swollen  turbinate  body.  Upon  press- 
ure with  a  probe  the  turgid  inferior  turbinate  pits,  thereby 
demonstrating  its  fluid  contents,  and  proving  the  absence  of 
true  hypertrophy.  This  may  also  be  demonstrated  by  swab- 
bing the  nose  with  a  4  per  cent,  solution  of  cocaine,  which 
after  two  or  three  minutes  will  cause  the  erectile  tissue  to  col- 
lapse firmly  over  the  inferior  turbinal. 

On  account  of  the  chronic  over-nutrition  of  the  parts,  there 
is  a  tendency  for  this  form  of  catarrh  to  merge  gradually  into 
"  chronic  rhinitis  with  true  hypertrophy."  Indeed,  it  may  be 
truly  regarded  as  an  early  stage  of  hypertrophic  rhi)ntis. 

Prognosis :  If  the  cause  of  the  anterior  nasal  stenosis  is 
removed,  a  cure,  or  at  least  an  almost  complete  relief,  of  the 
distressing  symptoms  will  follow. 

Chronic  rhinitis  with  tumefaction — treatment :  Tlie  treat- 
ment is  topical  and  surgical.  The  topical  treatment  consists 
of  alkaline  and  antiseptic  sprays,  as  Seller's  or  Dobel's  solu- 
tion, used  during  the  morning  toilet,  and  just  before  retiring 
at  night.  After  thus  cleansing  the  nose  the  patient  should  be 
directed  to  use  a  spray  containing  10  per  cent,  of  the  oil  of 
eucalyptus ;  5  per  cent,  of  the  oil  of  pine-needles ;  and  1  per 
cent,  of  menthol  in  liquid  alboline.  The  treatment  at  the 
office  should  consist  of  local  massage  of  the  turgid  mucous 
membrane.  This  may  be  accomplished  by  means  of  a  small 
silver  probe,  upon  tiie  end  of  which  a  small  piece  of  cotton 
about  three  times  the  size  of  a  wheat-grain  is  engaged.  This 
is  dipped  in  a  10  per  cent,  ichthyol  ointment  and  rubbed  on 
the  swollen  inferior  turbinal  with  a  gentle  but  rapid  to-and- 
fro  wrist  movement.  The  probe  should  be  held  lightly  with 
the  tips  of  the  thumb  and  second  finger,  care  being  taken  to 
avoid  the  use  of  a  third  finger,  as  this  renders  the  manipula- 
tion of  the  probe  so  stiff  and  awkward  that  the  mucous  mem- 
brane is  liable  to  be  seriously  bruised  or  otherwise  injured. 

Intranasal  massage  is  of  value  for  three  reasons :  (a)  by 
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it  the  vascular  tumefaction  is  temporarily  overcome,  fresh 
blood  replacing  it  after  a  time ;  {b)  the  lymphatics  are  also 
unloaded,  new  lymph  taking  the  place  of  the  old,  thereby 
establishing  a  more  normal  state  of  nutrition  ;  and  (c)  the 
vaso-motor  system  is  stinnilated  to  greater  tonicity,  and  there- 
fore has  better  control  of  the  erectile  tissue. 

The  surgical  treatment  consists  of  measures  for  the  relief  of 
the  anterior  nasal  stenosis  and  for  the  reduction  of  the  tume- 
faction of  the  erectile  tissue.  Tiie  methods  of  correcting 
anterior  nasal  stenosis  are  described  elsewhere  under  diaeasc 
and  deformities  of  the  lutsal  sejjtum. 

There  are  two  methods  of  reducing  the  erectile  tissne, 
namely  :  («)  superficial  linear  cauterization  ;  (h)  deep  incisions 
M'ith  a  knife,  including  the  whole  length  of  the  erectile  tissue 
of  the  inferior  turbinated. 

Superficial  linear  cauterization  should  be  done  as  follows : 
Cocainize  about  one  inch  of  the  surface  anteroposteriorly  with 
a  4  per  cent,  solution  of  cocaine  applied  by  means  of  a  thin 
film  of  cotton  over  the  area  to  be  cauterized.  After  a  ])eriod 
of  from  five  to  eight  minutes  the  cotton  should  be  removed, 
when  collapse  and  complete  anaesthesia  will  have  taken  place. 
The  cauterization  is  best  done  by  the  use  of  a  straight  cautery 
knife  or  electrode  (Fig.  85)  applied  cold  to  the  surface  of 

Fig.   85. 


Cautery  handle  and  electrode. 


greatest  convexity,  the  electrode  being  moved  with  a  sliding 
motion  backward  and  forward.  While  the  electrode  is  thus  in 
motion,  the  electric  current  should  be  connected,  and  a  super- 
ficial linear  burn  produced.  The  electrode  should  be  kejit  in 
constant  motion  until  the  current  is  disconnected,  as  otherwise 
the  eschar  will  adhere  to  the  hot  wire  as  it  is  removed.  As 
the  burn  does  not  extend  to  the  submucous  tissue,  but  little 
cicatricial  contraction  follows  its  use.  It  seems,  however,  to 
exert  a  powerful  influence  upon  the  vaso-motor  control. 

Four  days  later  the  opposite  side  may  be  likewise  treated, 
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thus  alternating  until  the  whole  length  of  both  turbinals 
has  been  cauterized.  A  2  per  cent,  oily  solution  of  cam- 
menthol  sprayed  into  the  nostril  will  prevent  inflammatory 
reaction. 

Deep  linear  incisions :  These  are  made  along  the  whole 
length  of  the  erectile  tissue  of  the  inferior  turbinated  body. 
Two  such  incisions  running  parallel  may  be  made  at  one 
sitting.  The  parts  should  be  tirst  cocainized  as  for  cauteriza- 
tion. Profuse  hemorrhage  follows,  but  ceases  after  a  few 
seconds  or  minutes.  If  after  cocainization  an  application  of 
a  solution  of  the  suprarenal  capsule  extract  is  applied,  the 
operation  will  be  bloodless. 

The  nose  should  be  sprayed  with  the  oily  solution  pre- 
scribed for  home  treatment,  after  cauterization  and  linear 
incision,  and  a  light  piece  of  cotton  inserted  into  the  anterior 
nares  to  prevent  the  entrance  of  dust  and  germs. 

Chronic  Catarrhal  Rhinitis  with  Collapse  of  the  Erectile 

Tissue. 

Etiology :  It  is  doubtful  if  this  condition  should  be  classed 
as  a  true  rhinitis.  It  is  a  symptom  most  often  found  in 
anaemic  women,  and  tends  to  a  spontaneous  recovery  when 
the  anaemia  is  cured.  The  condition  is  sometimes  seen  in 
gouty  individuals,  although  this  is  rare. 

Chronic  rhinitis  with  collapse — symptoms  :  These  are  mainly 
due  to  the  loss  of  the  respiratory  functions  of  the  nose,  such 
as  dryness  of  the  nasal  and  pharyngeal  mucous  membranes. 
There  is  also  more  or  less  laryngitis  ])resent. 

Upon  rhinoscopic  exammation  the  inferior  turbinated  body 
will  be  seen  as  a  long  ridge  projecting  from  the  outer  wall  of 
the  nose,  over  which  the  mucous  membrane  is  drawn  quite 
closely.  At  first  view  it  will  strike  the  observer  that  true 
atrophy  is  present.  The  mucous  membrane  is  dry,  glazed, 
and  anaemic,  with  little  or  no  incrustation.  The  condition  is 
always  bilateral.  If  crusts  are  jirosent,  they  will  be  found 
upon  the  anterior  third  of  the  middle  turbinal.  The  sense 
of  smell  is  not  affected.       Ulceration   is  never  present. 

Chronic  rhinitis  with  collapse — treatment :  But  little  can  be 
said  in  this  connection.     It  should  be  directed  to  the  removal 
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of  the  causes  producing  the  anaeiuia.  Local  antiseptic  washes 
and  massage,  as  already  described,  are  sometimes  followed  by 
engorgement  of  the  collapsed  tissues. 

Clironic   Catarrhal    Rhinitis  with    True    Hypertrophy  (Hyper- 
trophic Rhinitis). 

Definition :  This  is  a  chronic  inflammation  of  the  nasal 
mucosa  characterized  by  the  presence  of  hypertro})hy  and 
oedema  of  the  erectile  tissue.  The  etiology  has  already  been 
given  under  chronic  catarrhal  rhinitis  with  tumefaction  of 
the  erectile  tissue.  The  hypertrophic  variety  is  but  a  more 
advanced  stage  of  rhinitis  with  tumefaction.  Indeed,  the  two 
types  are  often  associated  in  the  same  nose,  portions  of  the 
membrane  having  undergone  hypertrophy  while  other  j)ortions 
remain  in  the  state  of  turgescence. 

Hypertrophic  rhinitis — symptoms :  The  symptoms  are  identi- 
cal with  those  of  rhinitis  with  tumefaction,  with  the  exception 
that  the  stenosis  is  more  constant  and  the  secretions  less  fluid. 
Objectively,  the  inferior  turbinated  body  appears  as  a  more  or 
less  nodular  mass,  which  pits  but  slightly  upon  pressure  and 
does  not  collapse  markedly  upon  the  application  of  cocaine. 
These  points  of  diiference  stand  out  in  sharp  contrast  to  those 
presented  in  the  turgescent  variety. 

Postrhinoscopic  examination  often  reveals  a  bluish  nodular 
conformation  of  the  end  of  the  inferior  turbinals.  They 
have  been  described  as  having  a  "  mulberry  appearance." 
As  the  tissue  in  this  locality  is  chiefly  vascular  in  structure, 
the  hypertrophy  takes  the  form  of  a  varicosity.  In  other 
words,  ''  the  mulberry  appearance  "  is  due  to  enlargement  or 
hypertrophy  of  the  veins  composing  the  erectile  tissue.  The 
mucosa  in  this  locality  being  very  thin,  the  bluish  color  of  the 
venous  blood  is  apparent. 

Cough  is  sometimes  present,  and  is  due  to  intranasal  press- 
ure and  to  the  presence  of  pharyngitis  and  bronchitis,  which 
are  the  result  of  impaired  nasal  respiration.  Postnasal  catarrh 
is  often  present,  more  especially  when  the  posterior  ends  of 
the  inferior  turbinals  present  the  "  mulberry "  enlargements. 
Laryngitis  may  or  may  not  be  present. 

H3T)ertrophic  rhinitis — treatment :   Home  treatment,  as  di- 
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rected  for  chronic  catarrhal  rhinitis  with  tumefaction  of  the 
erectile  tissue,  should  be  carried  on.  The  office  treatment 
should  be  directed  toward  the  removal  of  the  causes  of  ante- 
rior nasal  stenosis  and  the  reduction  of  the  hypertrophic 
tissue.  For  the  former,  all  spurs,  ridges,  exostoses,  and  septal 
deflections  should  receive  appropriate  surgical  treatment  as  de- 
scribed under  diseases  and  deformities  of  the  nasal  septum. 
If  there  is  collapse  of  the  a\ve  nasi,  suitable  silver  tubes  should 
be  worn  until  the  anterior  nasal  orifices  are  larger  and  no 
longer  obstruct  respiration.  If  there  is  dislocation  of  the 
columnar  cartilage,  it  should  be  resected  and  the  wound 
closed  with  sutures. 

The  hypertrophied  erectile  tissue  may  be  reduced  in  bulk 
or  removed  en  masse.  If  the  amount  of  hypertrophy  is  small 
and  combined  with  tumefaction  from  engorgement  of  the  erec- 
tile tissue  and  interstitial  cedema,  deep  cauterization  may  aftbrd 
enoucrh  reduction  to  overcome  the  nasal  obstruction.  This  is 
done  as  described  under  chronic  rhinitis  with  collapse,  except 
the  linear  cauterization  is  deeper.  The  submucous  tissue  is 
included  in  the  operation  ;  hence  cicatricial  contraction  will 
follow.     If  tl\e  hypertrophy  is  large  and  causes  marked  nasal 


Fig.  86. 


Jarvis's  snare  in  position,  showing  loop  around  a  posterior  hypertrophy.    (Jarvis.) 

obstruction,  it  sliould  be  removed  with  the  cold-wire  snare  or 
file-edged  scissors.  The  jwsterior  *' mulberry"  hypertrophy 
should  be  removed  with  a  cold-wire  snare  (Figs.  86-89), 
introduced   through   the  anterior  nares  and   insinuated  over 
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the  growth  with    the  aid  of   the    postrhinoscopic    mirror  or 
the   linger   introduced   through  the  mouth.      It  should    be 


Fig.  87. 


Schroetter  snare :  a,  canula ;  b,  stylet ;  c,  binding-screw  for  canula ;  d,  binding-screw 

for  stylet. 

tightened  slowly,  so  as  to  prevent  the  occurrence  of  severe 
hemorrhage.     At  least  a  half  hour  should  be  consumed  in  the 

Fig.  88. 


\Yire  threaded  for  a  vertical  loop. 


operation.     A  thin  nasal  splint  made  of  soft  or  vulcanized 
rubber,  introduced  after  cauterization,  will  prevent  adhesions. 


Fig.  89. 


Wire  threaded  for  a  horizontal  loop. 


It  should  be  worn  several  hours  a  day  for  a  w'eek  or  more. 
The  use  of  the  splint  may  be  di.'jpensed  with  if  the  patient 
can  be  inspected  every  forty-eight  hours. 
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Such  a  coarse  of  treatment  is  usually  attended  with  excel- 
lent results,  as  not  only  the  cause  hut  also  the  results  of  nasal 
stenosis  are  overcome.  The  glandular  function  of  the  mucosa 
is  somewhat  impaired  ;  hence  the  secretions  will  be  thicker 
than  normal. 

Chronic  Catarrhal   Rhinitis   with   Hyperplasia  of  the   Middle 
Turbinated  Body. 

Pathological  considerations  :  In  true  hypertrophy  there  is  an 
increase  of  all  the  elements  composing  the  normal  tissue, 
while  in  hyperplasia  there  is  an  increase  in  one  of  the  ele- 
ments, usually  the  connective  tissue.  So  the  term  hyper- 
plasia as  here  used  means  a  connective-tissue  or  fibrous 
thickening  of  the  mucosa,  while  the  ethmoid  bone  (which 
belongs  to  the  connective-tissue  group)  is  also  enlarged.  For 
reasons  not  well  understood,  there  is  a  tendency  to  caries  of 
the  bone  and  polypoid  degeneration  of  the  hyperplastic  mem- 
brane. It  is  probably  due  to  obstructed  drainage  from  the 
ethmoid  cells.  Ulceration  occurs  within  them,  the  l)one 
beneath  becomes  carious,  is  exfoliated,  and  granulations  and 
polypi  form.  This  explanation  does  not,  however,  adequately 
explain  all  cases.  It  would  more  nearly  apply  to  those  cases 
of  polypi  which  are  not  true  myxomata,  but  are  oedematous 
granulation-tissue.  The  changed  character  of  the  secretion  in 
the  ethmoid  cells,  together  with  its  retention  and  absorption, 
perhaps  produces  an  irritation  and  disturbance  of  trophic 
processes  which  lead  to  myxomatous  new  formations. 

My  experience  leads  me  to  suspect  that  in  the  simple  or 
uncomplicated  form  of  hyperplasia  there  often  coexists  a  sim- 
ple catarrhal  sinusitis  or  ethmoiditis.  At  a  later  period,  when 
caries  and  exfoliation  occur,  there  is  often  a  suppurative  sinu- 
sitis associated  with  it. 

Hjrperplastic  rhinitis — symptoms  :  In  simple  hyperplasia  the 
symptoms  are  not  pronounced.  They  are  chiefly  referable  to 
intranasal  pressure  from  the  encroachment  of  the  middle  tur- 
binals  upon  the  nasal  bones  and  septum.  This  "squeezing 
in"  process  gives  rise  to  neuralgic  pains  and  a  sense  of 
fulness  across  the  bridge  of  the  nose,  which  may  be  some- 
what widened    and    slightly  sensitive  to    touch  or  pressure. 
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There  is  a  catarrhal  secretion  from  the  mucous  membrane 
^vhich  is  usually  not  profuse,  hut  shows  a  tendency  to  become 
inspissated,  especially  upon  the  anterior  end  of  the  middle 
turbinal.  There  may  or  may  not  be  an  associated  hypertrophic 
rhinitis.  Upon  inspection  the  middle  turbinal  is  seen  to  be 
large  and  redder  than  normal,  the  anterior  end  being  covered 
with  a  film  of  inspissated  nuicus.  It  lies  against  the  scj)tum, 
Avhich  is  often  crowded  to  the  opposite  side.  One  or  both 
sides  may  be  involved.  Sometimes  one  side  is  slightly  hyper- 
plastic while  the  other  is  markedly  so. 

Hyperplastic  rhinitis — treatment :  If  there  are  no  marked 
symptoms  of  })ressure,  surgical  interference  is  to  be  depre- 
cated. If,  however,  there  are  pressure-symptoms,  the  en- 
larged portion  of  the  middle  turbinal  siiould  be  removed 
to  relieve  the  pressure  and  afford  better  drainage  to  the  ethmoid 
cells  and  the  mucosa  of  the  upper  portion  of  the  nose.  This 
may  be  done  with  a  wire  snare,  biting-forceps,  or  curved 
scissors. 

Curved  scissors,  as  modified  by  Holmes,  afford  the  best 
results,  as  they  do  not  crush  the  bone  nor  leave  spiculae  to  be 
exfoliated,  as  often  happens  after  the  use  of  the  snare.  The 
Griinwald  punch-forceps  are  objectionable,  as  the  tissue  is 
taken  away  piece  by  piece  and  spiculse  of  bone  often  come 
away  for  weeks  after  the  operation. 

Chronic  Rhinitis  with  Caries  and  Suppuration. 

Pathology :  As  has  been  explained,  this  is  a  later  stage  of 
chronic  rhinitis  with  hyperplasia.  The  enlarged  middle  tur- 
binal is  seen  in  the  middle  meatus  as  a  dark  purplish  tumor, 
which  when  probed  yields  readily  to  pressure.  A  blunt, 
heavy  silver  probe  should  be  used,  a  sharp,  slender  one  pene- 
trating the  tissue  too  easily.  After  a  little  manipulation  tlie 
probe  can  be  insinuated  through  the  granulation-mass  and 
rough,  granular  bone  felt  beneath,  a  granular  osteitis  probably 
being  present.  The  opposite  nostril  may  be  in  the  stage  of 
simple  hyperplasia. 

Again  the  appearances  may  be  quite  different.  The  lower 
free  border  of  the  middle  turbinated  may  present  a  pendulous 
flap  of  membrane  which  is  movable  with  the  probe.     In  rarer 
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cases  polypi  may  spring  from  the  pendulous  flap.  Occasionally 
the  granular  and  oedematous  mass  is  cleft  or  perforated,  thus 
forming  the  so-called  cleavcu/e  of  (he  middle  turbinal.  A 
probe  can  be  passed  through  this  cleft  and  rough  bare 
bone  demonstrated  ;  or  in  some  cases  the  probe  will  pass  into 
the  ethmoidal  cells,  the  bone  having  been  absorbed.  CEde- 
matous  granulation-tissue  or  true  polypus  may  be  present  also. 
The  cleft  is  usually  covered  with  a  crust  of  dried  mucopus, 
and  may  be  unnoticed  unless  the  crust  is  removed.  I  have 
observed  that  when  the  bone  is  removed  it  is  light,  colored 
and  does  not  have  the  appearance  usually  presented  by  carious 
bone.  I  have  observed  the  same  condition  in  the  middle  ear 
in  connection  with  chronic  suppuration.  The  bone  seems  to 
derive  some  nourishment,  probably  through  the  periosteum 
reflected  in  the  small  cells  and  canals  so  numerous  in  the 
bones  of  these  regions. 

Chronic  rhinitis  with  caries  and  suppuration — symptoms : 
The  subjective  symptoms  are  those  referable  to  pressure  and 
nasal  obstruction.  The  pressure-symptoms  are  a  dull  ache  or 
pain  across  the  bridge  of  the  nose ;  and  a  widening  of  the 
bridge.  The  obstructive  signs  are  impaired  nasal  respiration, 
which  causes  more  or  less  complete  mouth-breathing ;  the 
patient  is  usually  quite  nervous. 

The  objective  symptoms  are  an  enlarged  middle  turbinal  which 
more  or  less  fills  the  middle  meatus  and  is  covered  with  pus  or 
mucopus,  some  of  which  may  have  dried  upon  the  surface. 
The  probe  enters  through  the  cleft  if  it  is  present,  or  is  insinu- 
ated around  the  swollen  mass  and  finally  comes  in  contact 
with  bare  bone,  which  transmits  a  rough  sensation  to  the 
fingers.  If  the  swollen  mass  is  scjueezed,  pus  will  ooze  from 
its  under  surface  into  the  middle  meatus,  or  from  above  into 
the  superior  meatus,  according  to  the  location  of  the  point  of 
discharge.  Polypi  and  granulation-tissue  are  present  in  some 
cases.  The  discharge  may  come  from  the  ethmoidal  cells  or 
from  the  middle  turbinal  proper.  There  is  a  strong  proba- 
bility of  associated  ethmoidal  disease  in  these  cases. 

Prognosis  :  Under  proper  treatment  tiie  prognosis  is  good  in 
the  majority  of  cases.  Spontaneous  cures  rarely  occur.  The 
most  thorough  surgical  and  antiseptic  treatment  is  sometimes 
followed  by  but  slight  improvement. 
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Rhinitis  with  caries — treatment :  ( 'arious  bone  and  siippu- 
ratinj^  cavities  can  only  be  successfully  treated  by  establishing 
free  drainage  and  removing  the  carious  tissue.  The  middle 
turbinal  should  be  freely  opened  with  a  sharp  spoon-curette 
and  the  morbid  bone  and  other  matter  removed  ;  or  the  tur- 
binated body  should  be  removed  in  part  or  oi  masse,  thereby 
openiug  the  ethmoidal  cells,  which  may  be  explored  and 
opened  still  further  if  necessary.  Free  drainage  is  thus  estab- 
lished and  the  morbid  material  removed.  The  parts  are  open 
to  irrigation  with  antiseptic  fluids  and  the  insufflation  of  anti- 
septic powders. 

The  cold-wire  suare  may  be  used  to  remove  large  portions 
of  the  diseased  middle  turbinated  body.  The  operation  may  be 
begun  with  the  curved  scissors,  cutting  from  before  backward. 
The  snare  loop  is  then  slipped  through  the  cut,  and  the  remain- 
ing portion  removed.  After  the  main  body  of  the  middle 
turbinal  has  been  removed  the  ethmoidal  cells  can  be  explored 
and  their  walls  broken  down  with  a  large  dental  burr  or  sharp 
spoon-curette.  This  may  be  done  at  subsequent  sittings, 
many  of  which  are  often  necessary.  Budding  granulations 
should  be  touched  with  trichloracetic  acid  as  often  as  they  form. 
Antiseptic  washes  and  powders  should  be  used  daily,  although 
it  is  impossible  to  obtain  asepsis  in  the  nasal  cavities. 

The  ethmoidal  cells  may  be  entered  with  Griinwald's  sharp 
spoon  from  beneath  the  middle  turbinated  body,  working  up- 
ward and  outward,  care  being  exercised  to  avoid  entering  the 
orbital  cavity. 

This  class  of  cases  requires  great  patience,  the  period  of 
treatment  often  covering  a  period  of  many  months. 

Chronic  Rhinitis  with  Cysts  and  Abscesses  of  the  Middle 
Turbinal. 

Pathology :  The  cysts  occupy  the  body  of  the  middle  turbi- 
nal, and  vary  in  size  from  a  pea  to  that  of  a  hickory-nut ; 
their  walls  are  usually  composed  of  bone  covered  with  mucous 
membrane,  and  their  contents  are  mucus.  The  w^alls  may, 
however,  be  cah^areous  and  their  contents  pus.  Granulations 
are  not  present  inside  the  cysts,  although  they  may  be  upon 
the  outside.      The  contents  mav  drain  into  the  antrum  of 
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Hlghmore  and  produce  the  characteristic  signs  of  empyema 
of  that  cavity.  Antrum  disease  should  always  excite  sus- 
picion of  ethmoidal  or  frontal  sinus  disease. 

Symptoms  :  They  are  tiujse  due  to  pressure  and  obstruction 
— /.  e.,  irritation,  pain,  wide  nasal  bridge,  mouth-breathing, 
etc.  Objectively  it  may  be  shown  that  there  are  adhesions 
between  the  diseased  body  and  the  septum. 

Rhinitis  with  cysts  and  abscess — treatment:  It  is  about  the 
same  as  that  described  under  chronic  rhinitis  with  caries  and 
suppuration.  If  there  are  adhesions,  they  should  be  overcome 
by  cautery,  knife,  or  scissors.  After  this  has  been  done  the 
snare  should  be  applied  and  the  cyst  removed.  The  true 
diagnosis  is  not  often  made  before  the  operation. 

Chronic  Dry  Rhinitis. 

Synonyms  :  Atrophic  Rhinitis ;  Simple  Mucous  Rhinitis  ; 
Ozaena  ;  Mucopurulent  Rhinitis. 

Etiology  :  These  conditions  can  scarcely  be  called  a  disease, 
as  they  are  the  results  of  previous  disease,  except  in  those 
rare  cases  in  which  the  atrophy  is  primary.  There  are  three 
causes  which  seem  to  embrace  most  of  the  facts  in  the  etiology. 
They  are  as  follows  : 

a.  A  simple  atrophic  process  which  is  not  dependent  upon 
some  other  local  disease  of  the  mucous  membrane.  Meissner 
holds  that  ozcena  (see  below)  is  due  to  (primitive)  a  broad, 
shallow  nose  and  congenital  development  of  pavement-epi- 
thelium instead  of  the  columnar  (inncus-jwodiicing)  variety. 

6.  Pressure  necrosis  from  distention  of  the  bloodvessels,  as 
in  chronic  engorgement  of  the  erectile  tissue.  This  is  a  cyan- 
otic congestion,  the  general  circulation  participating  in  the 
sluggish  venous  flow.  The  mucosa  covering  the  vessels  is 
kept  upon  a  constant  stretch  ;  and  pressure-atrophy  results  as 
in  red  atrophy  of  the  liver. 

c.  >Sclerotic  atrophij  due  to  ]M'eexisting  inflammation  in 
which  connective-tissue  cells  or  fibres  are  deposited.  These 
after  a  time  contract  and  cut  off  the  blood-supply  and  choke 
down  the  glandular  structure  of  the  membrane.  Thus  atro- 
phy is  established  and  functional  activity  diminished  or 
destroyed. 
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a.  Simple  Atrophic  Rhinitis, 

Simple  atrophy  may  take  place  in  the  nasal  mucous  mem- 
brane as  well  as  elsewhere  in  tiie  body. 

The  etiology  is  not  clear,  and  yet  it  is  probable  that  it  is  due 
to  the  presence  of  some  irritant  in  the  blood,  as  in  syphilis, 
tuberculosis,  scrofula,  etc.  At  any  rate,  the  terminal  nerve- 
endings  are  degenerated  and  nutrition  modified. 

The  treatment  should  be  addressed  to  the  constitutional  dys- 
crasire,  upon  the  disappearance  of  which  the  atrophic  and 
ozienic  processes  will  improve  or  disappear. 

b.  Atrophic  Rhinitis  Due  to  Pressure  [Cyanotic  Engorgement). 

Etiology :  (a)  There  is  some  lesion  of  the  heart,  kidneys, 
liver,  or  lungs  which  causes  a  damming  back  of  the  venous 
blood  upon  the  nasal  mucous  membrane  as  Mell  as  elsewhere 
in  the  body.  (6)  Organs  thus  affected  do  not  eliminate  the 
waste-products  as  rapidly  as  they  should,  and  they  are  re- 
tained in  the  blood,  where  they  act  as  irritants,  exciting 
inflammatory  reaction  of  a  low  grade.  These  two  factors 
account  for  the  phenomena  known  as  pressure-atrophy  as 
it  occurs  in  the  nasal  mucosa. 

Atrophic  rliinitis  due  to  pressure — symptoms :  Although 
there  is  true  atrophy,  the  membrane  is  congested  to  such  a 
degree  that  there  is  nasal  stenosis.  The  mucosa  of  the  nose 
is  boggy,  purplish-red  in  color,  and  inflamed.  The  ozsenic 
odor  may  be  slight.  There  is  an  exudation  from  the  engorged 
vessels,  but  it  is  not  a  true  mucous  secretion.  The  skin  of 
the  nose  may  be  red.  There  is  a  sense  of  fulness  across  the 
bridge,  and  frontal  headache  is  commonly  present.  The  con- 
junctiva may  be  injected  and  attended  by  an  overflow  of 
tears. 

Kyle  refers  to  a  case  due  to  organic  mitral  lesion.  I  now 
have  a  case  of  this  character  in  which  the  whole  mucosa  of 
the  upper  respiratory  tract  is  cyanotic ;  the  tonsils  are  en- 
larged and  markedly  blue  from  cyanotic  congestion. 

Prognosis :  This  will  depend  upon  the  curability  of  the 
lesion  giving  rise  to  the  cyanotic  congestion. 

It  is  obvious  that  the  treatment  in  many  cases  must  be  pal 
liative  only. 
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c.  Atrophic  Rhinitis    Due   to  Sclerosis. 

Etiology :  All  the  causes  given  under  the  various  types  of 
catarrhal  rhinitis  may  act  as  causes  of  this  type  of  atrophy. 
The  inflammation  attending  them  is  followed  by  a  deposit  of 
fibrous  connective-tissue  cells,  -which  cut  off  the  blood-supply 
and  choke  down  the  glandular  tissue.  The  functional  activity 
is  gradually  lost  and  the  true  mucous  elements  of  the  mem- 
brane finally  disappear.  The  secretions  become  thick  and 
inspissated.  They  dry  upon  the  surface  of  the  membrane, 
where,  through  some  change  or  other,  they  develop  the  ozcenic 
odor.  Various  theories  have  been  advanced  in  explanation 
of  the  odor,  but  none  of  them  is  proved.  Among  them  are 
the  following,  which  are  suggestive  if  not  conclusive  : 

Theories  as  to  the  origin  of  the  ozaenic  odor : 

a.  Simple  decomposition  of  the  mucopus. 

6.  Degenerative  changes  in  which  certain  fatty  acids  are 
liberated  which  give  rise  to  the  odor. 

c.  The  presence  of  certain  bacteria,  as  the  Bacillus  foetidus. 

Ozaena  as  a  symptom :  Ozsena  is  not  a  disease,  but  a  sign 
of  certain  diseased  conditions.  Its  primary  meaning  is  a 
"  stench,"  and  it  is  in  this  sense  that  it  is  here  used.  The 
fetid  odor  is  associated  with  an  inspissated  secretion,  which  is 
seen  in  the  form  of  greenish  crusts  covering  the  whole  of  the 
nasal  mucous  membrane.  There  are  certain  other  peculiar 
conditions  associated  with  it,  especially  in  those  cases  in  which 
there  is  marked  atrophy  of  the  mucosa.  For  instance,  the 
nose  is  broad  and  flat,  the  tip  somewhat  elevated,  and  the 
blood  aufemic.  The  anaemia  is  secondary  and  not  primary  as 
in  chronic  rliinitis  with  collapse  of  the  erectile  tissue.  The 
al)sorption  of  septic  material  and  the  loss  of  the  respiratory 
functions  of  the  nose  are  probably  the  chief  causes  of  the 
an.emia.  Tt  is  a  well-recognized  fact  that  in  obstruction  from 
the  presence  of  postnasal  adenoids  there  is  anaemia,  which 
quickly  disappears  after  their  removal. 

Tlie  ozaena  of  ><j/phififi  is  somewhat  different  from  that  due 
to  other  causes.  Tlie  odor  is  more  offensive  and  the  secretion 
richer  in  broken-down  and  necrotic  debris.  The  mucous  mem- 
brane becomes  atrophic  in  the  later  stages,  and  after  a  longer 
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period  tlie  secretion  and  foul  odor  may  spontaneously  dis- 
appear and  leave  a  comparatively  clean  but  sclerotic  mem- 
brane. 

The  ozsenic  odor  tends  to  disappear  spontaneously  after  a 
number  of  years,  hence  is  a  self-limited  symptom.  The 
mucous  membrane,  however,  is  left  very  nuieh  damaged.  Its 
histologic  character  and  physiologic  function  are  changed  or 
entirely  lost. 

Atrophic  rliinitis  due  to  sclerosis — symptoms  :  The  symptoms 
vary  with  the  state  of  advancement  and  activity  of  the  proc- 
ess. The  clinical  picture  usually  presents  the  features  as  seen 
in  the  comparative  table  given  below.  This  is  adapted  from 
MacDonald's  work  on  Diseases  of  the  Nose: 


Chronic   Rhinitis  uith  Collapse  of   the 
Erectile  I'issue. 

1.  Chiefly    in   anaemic    women. 
The  anaemia  is  primary. 


2.  No    peculiarity   of    physiog- 
nomy. 

3.  Mucous  membrane  anaemic. 

4.  Collapse   of   erectile  tissue ; 
no  tendency  to  atrophy. 

5.  No  ulceration. 


6.  Always  bilateral. 

7.  Spontaneous     cure     if     the 
anaemia  is  relieved. 


8.  Olfaction  not  affected. 

9.  No  characteristic  odor. 

10.  Little  or  no  incrustation  ;  if 
present,  is  limited  to  the  anterior 
third  of  the  middle  turbinals. 


Atrophic   Rhinitis   with   Sclerosis    and 
Mucopus  Secretion.     Ozcena. 

1.  Chiefly  in  women  and  chil- 
dren ;  all  subjects  become  anaemic. 
The  anaemia  is  secondary  to  the 
ozaena. 

2.  Small,  sunken,  wide  noses 
with  wide  nasal  fossae. 

3.  Mucous  membrane  anaemic. 

4.  Collapse  of  the  erectile  tissue ; 
tendency  to  atrophy  of  the  mucous 
membrane. 

5.  No  perceptible  superficial 
ulcer,  except  from  picking  the 
nose. 

6.  Usually  bilateral ;  may  be 
unilateral. 

7.  After  some  years  there  is  a 
tendency  to  improvement  of  symp- 
toms. The  ozaenic  symptoms  dis- 
appear and  the  atrophy  becomes 
more  complete. 

8.  Olfaction  is  lost. 

9.  Breath  typically  ozaenic. 

10.  Crusts  equally  distributed 
over  every  portion  of  the  mucous 
membrane. 


Atrophic  rhinitis  due  to  sclerosis — ^treatment :  When  seen  in 
the  early  stage,  the  treatment  should  aim  at  (a)  the  removal 
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of  the  causes  of  the  inflammation  that  produce  the  sclerotic 
process;  and  (6)  intranasal  cleanliness. 

a.  The  causes  of  the  inflammation  are  numerous.  Some  have 
already  been  considered  under  acute  catarrhal  and  infective 
rhinitis,  chronic  catarrhal  rhinitis  with  tumefaction  and  tur- 
gescence  of  the  erectile  tissue ;  or  with  congenital  primitive 
nose  and  pavement-epithelium.     Others  are  traumatism,  de- 


Nasal  douche. 

flection,  and  other  obstructive  afi'ections  of  the  septum.  By 
the  removal  of  these  exciting  causes  of  the  inflammation  the 
sclerotic  process  is  checked  or  stopped  altogether. 

6.  Intranasal  cleanliness  is  obtained  by  the  use  of  antiseptic 
douches  containing  a  liberal  amount  of  mild  alkalies  in  them 
to  soften  and  dissolve  the  crusts  and  tenacious  mucopus.  A 
solution  of  8  grains  of  sodium  bicarbonate  to  the  ounce  of 

20— Eje. 
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water  as  hot  as  can  be  borne  should  be  forcibly  injected  into 
the  nostrils  at  frequent  intervals  durinij;  the  day.  The  AVhitall- 
Tatuni  nasal  douche  (Fig.  90)  is  well  adapted  for  this  pur- 
pose. The  patient  should  be  instructed  to  clear  the  nose  by 
blowing  after  each  injection.  The  injection  should  be  ad- 
ministered by  the  physician  at  first,  as  the  patient  will  not 
or  cannot  thoroughly  cleanse  his  nose.  After  freeing  the 
nostrils  from  crusts  and  tenacious  mucus  a  ■warm  antise})tic 
aqueous  solution  of  borax,  sodium  l)icari)onate,  oleum  euca- 
lypti, carbolic  acid,  glycerin,  and  alcohol  should  be  iujected 
into  the  nostrils.  A  two-ounce  hard-rubber  syringe  is  well 
adapted  for  this  purpose,  as  considerable  iorce  is  necessary  to 
dislodge  the  crusts. 

Sometimes  is  is  expedient  to  introduce  cotton-wool  saturated 
with  an  aqueous  or  glycerin  solution  of  ichthyol.  After 
twenty  to  thirty  minutes  the  crusts  will  be  softened  and  de- 
tached from  the  mucous  membrane.  They  are  then  easily 
removed  by  blowing,  and  the  use  of  a  cotton-wound  probe. 
The  nose  should  then  be  douched  as  already  described.  This 
course  of  treatment  if  faithfully  carried  out  will  bring  about 
great  relief  in  a  large  number  of  cases. 

Mildly  astringent  stimulating  solutions,  or  powders,  are 
sometimes  of  value  in  overcoming  the  local  pus  infection. 
Powders  with  5  to  20  per  cent,  of  silver  nitrate,  or  1  :  2000 
trichloracetic  acid  solution  may  be  used  for  this  purpose. 

Associated  sinus  disease  should  be  treated  as  described 
under  Accessory  Sinuses. 

Syphilis  of  the  Nose. 

Primary  infection  of  the  nose  is  rare. 

The  secondary  symptoms  rarely  show  themselves,  although 
mucous  patches  have  been  observed  in  the  anterior  nares. 

The  second  stage  may  be  manifested  as  an  exanthema  of  the 
nasal  mucous  membrane,  the  patient  seeming  to  suffer  from  an 
aggravated  ''cold  in  the  head."  In  infants  an  obstinate 
catarrh  should  arouse  suspicion  of  specific  disease.  In  in- 
fantile cases  there  is  profuse  secretion  which  becomes  dried, 
forming  crusts  in  the  nose.     The  bridge  of  the  nose  is  flat. 

The  tertiary  stage  may  come  quite  early,  necrosis   of  bone 
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having  occurred  at  the  seventh  month  after  the  primary 
infection.  It  usually  occurs  at  from  two  to  five  years  after 
infection. 

The  tertiary  stage  aiFecting  the  septum  in  adults  is  accom- 
panied by  little  or  no  pain.  If  it  affects  the  inferior  turbi- 
nal,  a  boring  pain  is  present. 

The  treatment  should  be  about  the  same  as  for  syphilis  in 
other  parts  of  the  body.  The  following  prescription  should 
be  used  during  the  administration  of  mercury  : 

^.  Potassii  chloratis,  gr.  xc-cxx  ; 

Glycerin.,  o'j ; 

Aquse,  ad  5x. — M. 

Sig.  To  be  used  as  a  mouth-wash  in  syphilis  during  the 
administration  of  mercury. 

Infants  Avith  syphilitic  coryza  should  be  fed  with  a  bottle, 
and  the  syruj)  of  the  iodide  of  iron,  cod-liver  oil,  and  mercury 
be  given.  The  nostrils  should  i)e  kept  free  from  crusts  and 
thick  mucus  by  means  of  an  alkaline  spray. 

Sequestra  of  necrosed  bone  should  be  carefully  removed 
through  the  anterior  nares.  The  horrible  odor  may  be  some- 
what overcome  by  a  douche  of  2  per  cent,  carbolic  lotion. 
Where  there  is  extensive  ulceration,  employ  calomel  fumiga- 
tion by  means  of  an  apparatus  consisting  of  a  porcelain  tube 
in  which  some  of  the  powder  is  heated  over  a  spirit-lamp. 
In  the  meanwhile  a  gentle  current  of  air  should  be  forced 
through  the  tube  with  a  hand  bulb  or  compressed-air  chamber. 
Where  there  is  a  deep  ulceration  the  following  prescription 
should  be  applied  : 

R.  Liq.  hydrarg.  nitratis,  ."j-iv; 

Aqua?,  q.  s.  ad  .~j. — M. 

Sig.  To  be  apj^lied  to  the  sloughing  idcer  of  tertiary 
syphilis.  As  the  application  is  very  painful,  cocaine  should 
first  be  applied. 

If  in  spite  of  the  foregoing  treatment  the  rapid  destructive 
process  continues,  inunctions  of  mercury  should  be  used. 
The  excoriations  which   occur  on   the  upper  lip  in  syphilitic 
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ozaena  and  in  syphilitic  coryza  of  infants  shonld  be  frequently 
treated  with  an  ointment  containing;  30  grains  of  zinc  oxide 
and  2  grains  of  morphine  acetate  to  the  ounce  of  vaseline. 

Tuberculosis  of  the  Nose. 

Occurrence :  About  twenty  authentic  cases  of  tuberculosis 
have  been  reported.  The  author  has  seen  one  such  ease  affect- 
intj^  the  cartilaginous  ]X)rtion  of  the  septum.  The  condition 
is  rarely  primary.  The  author's  case  seemed  to  be  primary, 
having  existed  for  eight  years  without  sign  of  tuberculosis 
in  any  other  part  of  tiie  body.^  The  septum  is  the  favorite 
location,  although  the  inferior  turbinal  may  be  affected. 

Diagnosis:  Microscopic  examination  of  the  tissue  for  tubercle 
bacilli  should  be  made. 

In  the  author's  case  the  microscopic  examination  was  nega- 
tive. Guinea-pig  inoculations,  however,  developed  tubercle 
bacilli  in  great  abundance.  During  the  warm  summer  mouths 
the  ulcer  would  almost  entirely  heal.  In  November  or  De- 
cember it  would  begin  to  sj)read,  and  was  attended  by  slight 
pain.  Tiie  appearance  of  the  ulcer  changed  rapidly  from 
time  to  time. 

The  tubercular  ulcer  is  nodular  and  of  a  grayish  color, 
while  those  of  lupus  are  red  and  irritable  in  ap})earance.  The 
ulcerative  process  is  much  slower  than  in  syphilis.  It  is 
usually  located  upon  the  cartilaginous  ])ortion  of  the  septum, 
while  in  syphilis  the  bony  portion  is  affected. 

Tuberculosis  of  the  nose — treatment:  This  should  be  gen- 
eral and  local.  Creosote  should  be  given,  beginning  with 
3-drop  doses  three  times  a  day,  gradually  increasing  the  dose 
to  10  or  15  minims  or  to  the  point  of  toleration.  Cod-liver 
oil,  iron,  and  the  syrup  of  the  hypophosphites  should  be  given 
as  for  general  tuberculosis. 

The  local  treatment  consists  in  curettement  with  a  sharp 
spoon,  followed  by  the  application  of  a  50  per  cent,  solution 
of  lactic  acid.  A  5  or  10  per  cent,  solution  of  menthol  in 
olive  oil  may  be  used  locally  as  a  palliative  measure. 

Tuberculin  is  of  very  doubtful  value. 

In  spite  of  all  treatment  there  is  a  strong  tendency  toward 
a  recurrence  of  the  disease. 
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Lupus  of  the  Nose. 

The  etiology  of  this  affection  is  closely  allied  to  tuberculosis 
of  the  nose,  but  has  a  somewhat  different  clinical  aspect. 
Lupus  of  the  raucous  membrane  of  the  nose  is  usually  sec- 
ondary to  and  associated  with  a  similar  affection  of  the  skin 
of  the  face.  The  nodules  are  about  the  size  of  a  pin-head, 
while  those  of  tuberculosis  are  larger.  The  tubercular  nod- 
ules tend  to  coalesce,  while  those  of  lupus  have  no  such  tend- 
ency. The  nodules  are  red  and  irritable  in  appearance, 
while  those  of  tuberculosis  are  grayish  in  color. 

Treatment:  Tonics  and  potassium  iodid  are  of  some  value, 
but  energetic  local  treatment  is  more  effective.  Curettement, 
followed  by  the  application  of  the  electric  cautery,  chromic, 
or  lactic  acid,  is  probably  the  most  reliable  method  of  proced- 
ure. The  hypodermatic  administration  of  tuberculin  effects 
a  temporary  cure  in  some  cases. 

NASAL  POLYPUS. 

They  are  usually  located  on  the  free  border  of  the  middle 
turbinal  or  on  the  outer  wall  of  the  middle  meatus  about  the 
lips  of  the  hiatus  semilunaris  (Fig.  91).  They  rarely,  if 
ever,  grow  from  the  septum  or  inferior  turbinated  body. 
The  mucous  membrane  of  the  ethmoidal  cells  sometimes  un- 
dergoes polypoid  degeneration,  which  is  attended  by  suppura- 
tive discharge  and  perforation  of  the  middle  turbinal  walls. 
Ill  these  cases  the  polypi  may  grow  entirely  from  the  eth- 
rao'dal  cells  and  protrude  into  the  nasal  cavity. 

The  etiology  is  but  little  understood.  Various  explanations 
have  been  offered,  but  none  of  them  satisfactorily  explains  the 
origin  of  the  growths.  As  they  are  often  found  with  sujipu- 
rative  ethmoid !tis,  some  liave  held  that  all  nasal  polvpi  are 
due  to  necrosing  ethmoiditis.  Still  others  have  o!)served  that 
nasal  polypi  are  preceded  by  an  fodematous  condition  of  the 
middle  turbinal,  and  have  advanced  the  theory  that  they  are 
the  result  of  chronic  oedema  of  a  hyperplastic  mucosa.  They 
are  more  common  in  men  than  in  women,  and  usually  occur 
after  the  twentieth  year  (see,  also,  pp.  297  and  Sol). 

Nasal  polypus — symptoms :    If   the  growtlis  are  small,  the 
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subjective  symptoms  may  be  slight.  If  they  are  numerous 
and  are  large  enough  to  obstruct  the  respiratory  tract  of  the 
nose,  a  pronounced  nasal  tone  (diminished  resonance)  and 
mouth-breathing  form  the  chief  symptoms.  The  patient 
sometimes  feels  the  growths  flapping  back  and  forth  during 
respiration.  If  nasal  stenosis  is  complete,  great  unrest  and 
anxiety  possess  the  patient.   Objectively  the  growth  appears  as 

Fig.  91. 


Outer  wall  of  the  right  nasal  cavity,  exhibiting  three  polypi.    (Zuekerkandl.) 


a  pearly,  grayish-blue  translucent  tumor,  pendant  from  the 
region  of  the  middle  turbinal.     It  is  freely  movable  with  a 

probe. 

Nasal  polypus — treatment:  Various  local  remedies  have 
been  suggested  and  tried  for  the  purpose  of  causing  the 
tumors  to  atrophy  or  slough  away.  Among  these  may  be 
mentioned  the  submucous  injection  of  a  few  minims  of  10 
per  cent,  solution  of  carbolic  acid  in  glycerin ;  or  a  saturated 
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solution  of  tannic  acid.  The  author  in  his  earlier  exj^erience 
used  these  remedies  in  cases  in  which  there  was  but  a  single 
tumor  wuth  very  good  results.  The  blood-supply  of  the 
growth  is  thus  cut  oif,  the  tumor  sloughing  away  within  a 
few  days. 

The  surgical  removal  of  the  growths  is  so  simple  that  it 
seems  useless  to  resort  to  other  methods  of  treatment.  The 
cold-  or  hot-wire  snare  affords  the  most  practical  and  effec- 
tive method  of  treatment.     After  the  application  of  a  5  per 

Fm.  92. 


Griinwald  set,  consisting  of  a  probe,  four  curettes,  and  a  curved,  sharp-pointed  bis- 
toury, each  of  which  can  be  inserted  into  a  common  handle. 


cent,  solution  of  cocaine  to  the  mucous  membrane  of  the 
middle  turbinated  body  and  middle  meatus,  the  wire  loop 
should  be  insinuated  around  the  growth  as  near  its  point  of 
attachment  as  possible.  The  loop  should  then  be  gradually 
tightened  and  the  growth  thus  removed.  Tiie  base  of  the 
growth  should  be  cauterized  immediately  after  the  operation, 
or  within  a  few  days,  to  prevent  recurrence.  If  the  hot 
wire  is  used,  cauterization  is  accomplished  at  the  time  of  the 
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operation.  Twisting  off  the  growth  witli  forceps  is  a  barba- 
rous and  obsolete  method  of  treatment  which  is  mentioned 
only  for  the  purpose  of  condemning  it. 

If  the  middle  turbinate  bone  and  ethmoid  cells  are  dis- 
eased, a  portion  of  the  bone  should  bo  included  in  the 
loop  and  removed  at  the  same  time.  The  after-treatment 
should  consist  of  antiseptic  sprays  and  douches  and  the  in- 
sufflation of  aristol  or  nosophen  until  the  reparative  process 
is  complete. 

In  some  cases  the  foregoing  methods  are  not  sufficiently 
thorough  to  remove  all  the  budding  granulations  and  polypoid 
masses.  The  mucous  membrane  and  j)ossibly  the  ethmoid 
bone  and  cells  should  be  curetted  with  Griinwald's  sharp 
spoons,  shown  in  Fig.  92.  The  operation  is  not  simple,  and 
should  be  undertaken  only  after  a  thorough  familiarity  with 
the  regional  anatomy  of  the  parts  is  acquired.  There  is  some 
danger  of  penetrating  the  orbit,  and  even  the  cranial  cavity, 
as  the  ethmoidal  walls  are  thin  and  in  case  of  chronic  suppu- 
ration very  much  softened  or  necrosed.  To  the  experienced 
operator,  who  knows  the  limits  and  location  of  the  ethmoidal 
cells,  these  precautions  seem  trivial ;  but  to  the  beginner  or 
to  the  inexperienced  nasal  surgeon  they  are  of  considerable 
importance. 

NASAL   ACCESSORY   SINUSES. 

Location :  Pneumatic  spaces  lined  with  mucous  membrane 
open  into  the  nasal  chambers.  They  are :  (a)  the  antrum  of 
Highmore,  or  maxillary  sinus ;  (6)  the  frontal  sinus ;  (c)  the 
anterior  and  middle  ethmoidal  cells ;  (d)  the  posterior  eth- 
moidal cells ;  and  (e)  the  sphenoidal  cells. 

They  communicate  with  the  nasal  chamber  through  small 
openings,  and  the  mucous  membrane  lining  them  is  continu- 
ous with  and  similar  to  that  of  the  nose.  The  lachrymal 
duct  may  be  spoken  of  as  an  accessory  sinus,  but  wi'l  not  I:: 
so  treated  in  this  work.  It  opens  into  the  inferior  meatus  just 
under  the  anterior  end  of  the  inferior  turbinated  body.  The 
antrum  of  Highmore,  frontal  sinus,  and  anterior  and  middle 
ethmoidal  cells  open  into  the  middle  meatus.  The  anterior 
ethmoidal  cells  and  frontal  sinus  open  directly  into  the  in- 
fundibulum  which  drains  into  the  middle  meatus.     The  pos- 
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tenor  ethmoidal  cells  and  sphenoidal  sinuses  open  into  the 
superior  meatus.  Theso  points  are  of  practical  value  in  dif- 
ferentiating between  empyemn,  involving  the  various  sinuses. 
It  is  comparatively  easy,  and  therefore  rather  common,  to 
diagnose  empyema  of  the  antrum  and  frontal  sinuses  ;  but  it 
is  much  more  difficult  to  diagnose  empyama  of  the  ethmoidal 
and  sphenoidal  sinuses. 

Acute  Sinusitis. 

Symptoms ;  There  is  supraorbital  headache ;  pain  in  the 
globe  of  the  eye ;  deafness,  tinnitus,  and  earache  are  often 
present ;  the  symptoms  do  not  yield  to  the  usual  remedies  for 
nervous  headache,  but  they  disappear  spontaneously  after 
some  days ;  or  empyema  develops.  If  empyema  develops, 
the  pus  usually  discharges  into  the  nasopharynx,  and  is  often 
erroneously  regarded  as  c  nasopharyngeal  catarrh.  The  exter- 
nal signs  are  not  marked  in  any  of  the  acute  non-suppurative 
inflammations  except  in  frontal  sinusitis,  in  which  the  eyelids 
may  be  cedematous,  and  lachrymation  and  closure  of  the  tear- 
duct  are  present.  Rhinoscopic  examination  under  cocaine, 
causing  collapse  of  the  mucosa,  reveals  a  boggy  red  membrane, 
with  ecchymotic  spots.  The  facial  expression  is  dull,  listless, 
and  fatigued.  The  forehead  and  cheeks  often  perspire  freely. 
The  temperature  is  slightly  elevated. 

The  prognosis  in  general  is  good.  It  is  modified  by  the  fol- 
lowing conditions  :  (a)  As  the  natural  course  of  the  disease  is 
about  eight  days,  early  treatment  is  essential  to  the  best  results. 
If  not  promptly  relieved,  it  may  become  subacute  or  chronic, 
and  corres])ondingly  difficult  of  removal,  (h)  An  acute  inflam- 
mation limited  to  tho  antrum  is  usually  mild  and  terminates 
favorably,  (c)  The  posterior  wall  of  the  frontal  sinus  is  thin 
and  sometimes  absent.  Frontal  sinusitis  is  therefore  liable  to 
be  complicated  by  brain  or  meningeal  abscess.  (d)  The 
ethmoid  colls  arc  in  intimate  connection  with  the  cranial 
cavity  and  the  orbit,  and  the  danger  of  basilar  meningitis 
should  not  be  overlooked,  (c)  The  sphenoidal  sinuses  are  in 
intimate  connection  with  tlie  cavernous  sinuses,  and  inflam- 
mation in  this  region  may,  therefore,  be  complicated  by  throm- 
bosis of  the  sinus. 
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Acute  sinusitis — treatment :  This  is  about  the  same  as  for 
acute  rhinitis.  The  reined ics  should  be  vigorously  pushed, 
and  every  precaution  taken  to  })rotect  the  patient  from 
draughts  and  inclement  weather. 

Chronic  Sinusitis. 

Varieties :  The  chronic  inflammation  may  be  catarrhal, 
dropsical,  purulent,  or  cystic,  according  to  the  stage,  location, 
and  origin  of  the  disease.  The  eo.tarr/ia'  varij'ty  is  but  a  con- 
tinuation of  the  acnte  catarrhal  type.  The  dropsical  is  a 
result  of  the  lessened  resistance  of  the  bloodvessels.  The 
purulent  is  a  late  stage  of  the  raucous  or  dropsical  in  which 
the  secretions  and  exudates  have  become  iniacted.  The  cystio 
variety  is  rare,  and  its  etiology  b'lt  little  understood. 

Empyema  of  th.  Antrum. 

Etiology :  Authorities  differ  as  to  the  most  frequent  cause 
of  suppurative  inflammation  of  the  antrum.  In  the  author's 
opinion  it  is  usually  some  form  of  intranasal  disease,  which 
obstructs  the  ostium  maxillare.  Older  authorities  and  some 
recent  ones  gives  caries  of  the  first  and  second  molars  the  first 
place.  Careful  examination  of  the  teeth  and  nose  should  be 
made  in  every  case.  If  a  carious  root  is  the  cause,  it  can 
usually  be  demonstrated  by  the  application  of  hot  and  cold 
metals  to  the  crown  of  the  afi^ected  tooth,  pain  being  thereby 
produced.  Tapping  the  tooth  will  show  tenderness  if  caries 
is  present.  If  there  is  an  abscess  at  the  root,  it  will  protrude 
beyond  the  other  teeth,  so  that  in  closing  the  mouth  the  elon- 
gated tooth  will  be  painful.  If  there  is  caries  at  the  root,  the 
crown  will  have  a  dull,  lifeless  appearance. 

The  conditions  of  the  nose  most  liable  to  cause  empyema 
of  the  antrum  are  polypi,  hypertrophy  of  the  middle  turbi- 
nals,  acute  rhinitis,  influenza,  and  suppurative  disease  of  the 
frontal  and  anterior  ethmoidal  sinuses.  Polypi  growing  from 
the  middle  turbinals  and  the  lips  of  the  hiatus  semihinaris 
often  obstruct  the  ostium  maxillare.  Add  to  this  the  swelling 
and  infection  attending  an  acute  rhinitis  and  influenza,  and  the 
conditions  are  ideal  for  the  development  of  antral  disease.     If 
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there  is  suppuration  of  the  frontal  sinuses  or  anterior  eth- 
moidal cells  (both  of  which  discharge  into  the  infundibulura 
leading  from  the  frontal  sinuses  and  ending  near  the  ostium 
maxillare),  the  pus  may  enter  the  antrum,  which  thus  appears 
to  be  the  primary  seat  of  disease,  while,  in  fact,  it  is  but  a 
receptacle  for  the  pus  discharged  from  above. 

Empyema  of  the  antrum — sjrmptoms  :  If  there  is  retention 
of  pus,  the  signs  of  tension  are  present,  viz.,  severe  pain  in 
the  teeth  of  the  upper  jaw ;  the  osseous  walls  of  the  antrum 
are  distended  ;  the  abscess  may  point  toward  the  mouth,  nose, 
or  orbit.  If  pointing  toward  the  nose,  the  outer  wall  of  the 
nose  will  bulge  toward  the  septum.  If  toward  the  orbit,  there 
will  be  more  or  less  exophthalmos. 

If  drainage  is  free,  there  is  unilateral  discharge  of  pus  from 
the  nose.  The  patient  complains  of  a  chronic  cold.  The 
mucosa  of  the  nose  is  sometimes  swollen  from  the  irritation 
resulting  from  the  constant  discharge  of  pus,  and  causes  more 
or  less  nasal  stenosis. 

The  patient  complains  of  a  bad  smell  (parosmia)  or  taste  in 
the  mouth.  Upon  inspecting  the  nostril  the  mucosa  is  red 
and  swollen.  Polypi  growing  from  the  middle  turbinals  and 
hypertrophy  of  the  inferior  turbinals  may  be  present.  The 
polypi  may  be  a  result  of  the  irritation  from  the  flow  of  pus 
through  the  ostium  maxillare ;  or  they  may  be  the  cause  of 
the  suppurative  inflammation.     Yellow  pus  will  be  noticed  in 

Fig.  93. 


Lamp  for  transillumination  of  the  face  for  detecting  disease  of  the  antrum  of 
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the  region  of  the  opening  just  under  the  anterior  end  of  the 
middle  turbinate  body.     After  this  is  wiped  away  it  may  be 
seen  to  recur  in  a  few  minutes  if  the  patient  places  his  head 
between  his  knees,  or  inclines  it  toward  the  unafl'ected  side. 
When  the  diagnosis  is  in  doubt  the  antrum  should  be  aspi- 
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rated  by  puncturing  the  outer  wall  of  tiie  nose  with  a  eurved 
trocar,  or  heavy  hollow  needle  attached  to  a  small  syringe. 

A  tive-candle  power  electric  lamp  (Fig.  93)  placed  in  the 
mouth  of  the  patient  shows  by  transillumination  the  presence 
or  absence  of  pus  or  other  opaque  matter  in  the  antrum.  The 
test  should  be  made  in  a  dark  room,  prefendily  one  with  walls 
painted  black.  The  affected  antrum  will  not  transmit  light 
so  well  as  the  one  of  the  unaffected  side,  hence  will  appear 
darker  and  less  luminous.  Sometimes,  owing  to  overdevelop- 
ment of  the  bony  walls  of  one  side  there  will  be  the  same 
difference  in  transillumination.  This  fact  should  be  borne 
in  mind,  otherwise  an  incorrect  diagnosis  may  be  made. 

Antrum  of  Higlunore — empyema — treatment:  The  treatment 
should  be  varied  according  to  the  etiology.  If  a  carious  tooth 
is  the  cause,  it  should  be  removed.  If  polypi  or  hypertrophy 
of  the  middle  turbinated  body  cause  it,  they  should  receive 
appropriate  surgical  attention.  If  suppurative  disease  of  the 
other  accessory  cavities  is  present,  it  should  be  cured  before  a 
favorable  termination  of  the  antral  disease  is  possible. 

In  addition  to  the  special  surgical  treatment  just  suggested, 
most  cases  require  free  drainage  and  lavage  through  an  arti- 
ficial opening.  The  best  method  of  opening  the  antrum  varies 
somewhat  according  to  the  peculiarities  of  the  case.  If  a  cari- 
ous tooth  or  root  is  removed,  the  opening  thus  made  can  be 
utilized  for  drainage,  the  cavity  being  washed  out  once  or  twice 
daily  through  the  opening.  Warm  antiseptic  solutions  of 
boric  acid  or  other  disinfectant  should  be  used,  the  injected 
fluid  flowing  off  through  the  nose.  In  obstinate  cases  a  4  per 
cent,  solution  of  carbolic  acid  or  a  weak  solution  of  iodine 
may  be  used.  If  the  case  is  very  obstinate,  it  will  be  neces- 
sary to  explore  the  antrum  for  polypi  and  granulations. 

In  some  cases  the  antrum  is  divided  into  several  compart- 
ments by  thin  bony  septa.  It  is  often  necessary  to  open  the 
antrum  with  a  dental  burr  or  chisel  through  the  canine  fossa 
under  a  general  ansesthetic,  and  break  down  the  partitions 
before  complete  drainage  and  asepsis  can  be  obtained.  The 
opening  should  be  large  enough  to  afford  a  view  of  the  interior 
and  the  introduction  of  a  finger.  In  a  case  recently  operated 
upon  by  the  author  the  antrum  was  completely  filled  with 
polypi  and  granulation-tissue.     All  the  walls  of  the  antrum 
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were  thoroughly  curetted  with  a  stout  Volkmann  spoon  and 
the  cavity  packed  with  sterilized  gauze  moistened  in  the  com- 
pound tincture  of  benzoin.  This  dressing  was  not  removed 
until  the  sixth  day.  On  the  sixth  day  the  cavity  was  washed 
with  warm  boric-acid  solution  and  more  loosely  repacked  with 

Fig.  94. 


Myles  trocar  and  canula. 

gauze  moistened  in  the  same.  The  dressing  was  changed 
every  two  or  three  days  thereafter  and  finally  discontinued. 
The  boric-acid  lavage  may  need  to  be  continued  for  several 
weeks. 

Other  methods  of  opening  the  antrum  are  through  the  outer 
walls  of  the  nose  just  under  the  anterior  end  of  the  inferior 

Fig.  95. 


Myles  soft-rubber  drainage-tubr-  i   •  n.  The  actual  length  and  the  diam- 

eters of  the  thrue  sizes  are  shown. 

turbinate  with  Myles  trocar  and  canula  (Fig.  94) ;  through 
the  alveolus,  above  and  between  the  second  bicuspid  and  first 
molar ;  or  between  the  first  and  .second  bicuspids.  Obtu- 
rators made  of  gutta-percha,  soft  rubber,  silver,  or  gold  should 
be  worn  to  prevent  closure  by  granulation  (Fig.  95). 

Frontal  Sinus— Empyema. 

Symptoms:   It  is  usually  associated  with,  or  is  secondary  to, 
vome  other  disease  of  the  nose.     The  symptoms  depend  some- 
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what  upon  whether  there  is  retention  of  inflammatory  matter 
within  the  sinus,  or  whether  there  is  free  (Irainaj^e  of  the  same 
through  the  nose.  With  retention  there  are  pain  and  tender- 
ness upon  palpation.  The  pus  usually  burrows  toward  the 
orbit,  where  it  a|)j)ears  as  a  tluctuating  tumor,  causing  diplopia, 
displacement  of  the  eye,  and  epiphora.  The  sinus  may  be 
distended  toward  the  cranial  cavity,  thereby  causing  vertigo, 
paralvsis,  and  other  cerebral  symptoms.  Should  the  cranial 
cavity  be  entered,  meningitis,  brain  abscess,  or  phlebitis  may 
occur  and  cause  death  unless  pronij>t  surgical  relief  is  afforded. 
Inflammation  of  the  frontal  sinus  with  free  drainage 
through  the  nose  gives  rise  to  about  the  same  signs  and  symp- 
toms as  suppurative  inflammation  of  the  antrum.  It  is  often 
difficult  to  make  a  differential  diagnosis  of  this  type  from 
antrum  disease.  The  more  frequent  occurrence  of  antrum  dis- 
ease and  a  demonstration  of  its  presence  will,  in  doubtful 
cases,  aid  in  arriving  at  a  correct  diagnosis.  Sometimes  there 
are  swelling  and  tenderness  in  the  frontal  region,  in  which 
case  the  diagnosis  is  easy.  The  use  of  the  electric  lamp  (Fig. 
96)  after    the    manner    described    under   empyema   of   the 

Fig.  96. 


Lamp  for  transillumination  of  the  frontal  sinus. 

antrum  will  help  to  clear  the  diagnosis.     The  lamp  should  be 
ap|ilied  over  the  sinus  and  the  transillumination  noted. 

Frontal  sinus — empyema — treatment:  In  cases  in  which 
there  is  retention  of  the  inflammatory  products,  the  sinus 
should  be  opened  from  the  outside  at  the  point  of  greatest 
bulging  or  along  the  u])|)er  or  lower  margin  of  the  eyebrow. 
The  infundibulum  should  then  l)e  opened  through  the  external 
opening  thus  made  with  a  l)lunt-pointed  probe  or  small  spoon. 
The  external  wound  should  not  be  allowed  to  close  until  free 
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drainage  is  established  through  the  nose.  The  probe  should 
be  passed  daily  until  the  infundihulum  remains  patulous. 
The  wound  should  be  irrigated  with  antiseptic  fluid  (boric- 
acid  solution)  through  a  canula  (Fig.  97)  until  a  cure  is 
established. 

Where  there  is  free  drainage  through  the  nose  it  is  usually 
unnecessary  to  do  the  external  operation.  In  some  cases  it  is 
advisable  to  pass  a  stout  probe  between  tiie  septum  and  the 
anterior  part  of  the  middle  turbinate  body  into  the  sinus,  and 
enlarge  the  opening  thus  made  with  a  small  sharp  spoon.    The 
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Fig.  97. 
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Hartman  canula  for  washing  out  the  frontal  sinus. 

granulations  Avhich  may  tend  to  clo.se  the  opening  should  be 
reduced  by  a  bead  of  chromic  acid  fused  upon  the  end  of  a 
probe.  This  method  of  operating  is  attended  by  consideral)le 
risk  in  the  hands  of  one  inexperienced  in  the  surgery  of  the 
nose,  and  under  any  circumstances  requires  patience  and  per- 
severance. If  mucous  polypi  or  other  morbid  growths  are 
found  in  the  sinus,  they  should  be  removed  by  curettemeut. 

Ethmoidal  Cells— Empyema. 

Symptoms :  The  anterior  etiinioidal  cells  open  into  the  mid- 
dle meatus  through  the  infundihulum,  while  the  posterior 
cells  open  into  the  superior  meatus.  An  abscess  in  the  eth- 
moidal cells  may  prove  to  be  a  very  .serious  condition,  and 
should  receive  the  most  prompt  and  efficient  treatment.  As 
the  bony  partition  between  the  cells  and  orbit  is  very  thin, 
there  is  .some  tendency  for  the  pus  to  enter  the  orbit  and  pro- 
duce characteristic  symptoms.  Meningitis  may  result  and 
death  ensue.     There  may  be  suppurative  ethnioiditis  without 
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retention  or  pressure-symptoms,  the  pus  drying  and  forming 
crusts  in  the  middle  meatus,  while  periodical  attacks  of  pain 
and  swelling;  occur  over  the  infraorbital  region. 

The  diflferential  diagnosis  between  empyema  of  the  ethmoidal 
and  other  nasal  accessory  sinuses  is  by  no  means  easy.  A 
careful  exploration  with  a  probe  should  be  made,  hoping 
thereby  to  demonstrate  the  presence  or  absence  of  necrotic 
bone.  This  being  done,  the  objective  point  in  the  treatment 
is  determined. 

Ethmoidal  cells — empyema — treatment:  When  certain  of 
the  diagnosis,  an  opening  should  be  made  between  the  middle 
and  inferior  turbinate  bodies  with  small  sharp  spoons.  The 
direction  of  the  opening  should  be  outward,  backward,  and 
upward.  After  the  ethmoidal  cavities  have  been  reached  they 
should  be  explored  with  a  probe  for  carious  bone  and  other 
morbid  material,  which  should  be  thoroughly  removed  by 
curettement.  Irrigation  with  warm  boric-acid  solution  should 
be  practised  in  the  after-treatment. 

Sphenoidal  Sinus— Empyema. 

The  etiology  is  obscure. 

The  sjrmptoms  vary  with  the  degree  and  direction  of  press- 
ure. There  may  be  deep-seated  pain,  tinnitus,  dizziness, 
exophthalmos,  strabismus,  deafness,  and  sudden  blindness 
from  pressure  upon  the  optic  nerve  as  it  passes  over  the  sphe- 
noid through  the  optic  foramen.  Pus  discharging  from  the 
postnares  into  the  vault  of  the  pharynx  may  be  regarded  as 
a  sign  of  sphenoidal  or  posterior  ethmoidal  empyema. 

Sphenoidal  sinus — empyema — treatment :  The  treatment  is 
necessarily  radical.  Free  drainage  and  irrigation  of  the 
sinuses  are  the  objective  points  aimed  at.  My  own  experience 
has  been  limited  to  two  cases,  in  both  of  which  it  was  impossible 
to  reach  the  sphenoidal  foramen  without  first  performing  mid- 
dle turbinotomy.  After  the  removal  of  a  large  portion  of  the 
middle  turbinal  a  Eustachian  catheter  was  introduced  into 
the  sinus.  The  sinus  was  irrigated  daily  in  this  manner  for 
several  weeks  until  a  cure  was  effected.  After  having  gained 
entrance  into  the  sinus  it  should  be  carefully  explored  with  a 
suitable  blunt  probe  for  necrotic  bone,  neoplasms,  etc.    These, 


FOREIGN  BODIES  IN  THE  NOSE.  321 

if  found,  should  be  removed  by  curettement,  a  specially  de- 
vised spoon  being  required  for  the  purpose.  In  some  cases  it 
may  be  necessary  to  enlarge  the  sinus-opening  before  treating 
the  sinus-cavity.  This  may  be  done  with  one  of  the  small 
Griinwald  spoons. 

FOREIGN   BODIES   IN   THE   NOSE. 

Beans,  corn,  pease,  beads,  nails,  and  other  small  articles  are 
sometimes  put  into  the  nose  by  children  and  insane  })eople. 
In  one  case  the  author  removed  the  nipple  and  percussion-cap- 
tube,  weighing  325  grains,  from  the  nose  of  a  man  sixty  years 
old.     It  had  been  in  his  nose  for  thirty  years. 

The  history  developed  the  fact  that  thirty  years  ago,  in 
firing  a  musket  it  exploded,  destroying  his  left  eye.  Since 
that  time  he  had  been  troubled  with  a  foul-smelling  pus- 
discharge  from  that  side  of  his  nose.  It  was  for  this  condi- 
tion he  was  referred  to  me.  A  pair  of  heavy  angular  forceps 
(Fig.  98)  was  used  in  its  extraction.     The  smaller  and  more 

Fig.  98.  •    . 


Angular  forceps. 

usual    foreign   bodies   may  be   removed  with  a  small    hook 
(similar  to  an  ear-hook),  forceps,  snare,  or  probe. 

Rhinoliths :  Should  a  foreign  body  become  encrusted  with 
carbonate  and  phosphate  of  lime  it  is  called  a  rhinolith. 
Mucus,  a  blood-clot,  a  fragment  of  bone,  etc.,  may  become 
the  nucleus  of  a  rhinolith.  The  treatment  is  as  for  foreign 
bodies. 

21— Eye. 
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EPISTAXIS. 


Etiology:  Nasal  hemorrhage  may  be  due  to  traumatism, 
ulcers,  and  nasal  tumors.  In  picking  crusts  from  the  septum 
or  in  forcibly  blowing  them  from  the  nostrils  the  epithelial 
lining  may  be  torn  off  and  hemorrhage  result.  Epistaxis  may 
also  result  from  local  congestion  due  to  remote  diseases,  as 
chronic  Bright's  disease  and  affections  of  the  spleen.  Some 
of  the  exanthematous  fevers  (as  smallpox,  typhus,  typhoid, 
and  relapsing  fever),  purpura,  scurv}',  leucocythaemia,  anosmia, 
plethora,  acute  yellow  atrophy  of  the  liver,  and  phosphorus- 
poisoning  may  be  attended  by  nasal  bleeding.  In  some  cases 
it  is  due  to  a  hemorrhagic  diathesis. 

Epistaxis — treatment :  In  plethoric  persons  it  may  be  well 
to  allow  the  hemorrhage  to  continue  for  a  time  before  attempt- 
ing to  check  it.  Mild  astringents,  as  tannin,  will  check  the 
hemorrhage  in  mild  cases.  Lying  upon  the  back,  raising  the 
hand  above  the  head,  cold  sponging  to  nose  and  forehead,  or 
irrigation  with  water  at  about  110°  F.  are  valuable  remedies. 
The  application  of  a  saturated  solution  of  antipyrine  by 
means  of  cotton  to  the  nasal  membrane  is  often  followed  by 
speedy  relief.  In  the  more  obstinate  cases  the  nose  should  be 
carefully  examined  for  bleeding  points,  which,  if  found,  should 
be  cauterized. 

In  cases  which  do  not  yield  readily  to  the  simpler  methods 
of  treatment,  anterior  and  postnasal  plugging  should  be  done. 

Anierior  nasal  plugging  is  best  done  with  a  long  strij)  of 
gauze  passed  inward  and  upward  between  the  posterior  end  of 
the  middle  turbinated  body  and  the  septum,  where  the  end  is 
held,  preventing  it  from  dropping  into  the  pharynx.  The 
remainder  of  the  gauze  should  be  packed  in  alternating  up- 
and-down  folds  until  the  anterior  nares  is  reached.  This  will 
usually  check  the  hemorrhage,  and  should  be  left  in  place  for 
from  six  to  twenty-four  hours. 

Postnasal  plugging  is  still  more  certain  in  its  results.  This 
is  accomplished  by  passing  a  stout  linen  or  silk  thread  through 
the  nose  into  the  pharynx  by  means  of  a  Bellocq  canula  or  a 
soft-rubber  catheter  (Fig.  99).  The  thread  should  be  about 
three  feet  long,  so  that  one  end  of  it  is  sure  to  remain  outside 
the  nose.     As  the  thread  appears  in  the  pharynx  it  should  be 
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seized  with  a  pair  of  forceps  and  drawn  forward  through  the 
mouth.  It  should  then  be  cut  loose  from  the  canula  or 
catheter,  which  should  be  withdrawn.  A  loop  should  be 
made  in  the  oral  end  of  the  thread  and  a  ball  of  cotton  the 
size  of  an  English  walnut  fastened  within  it.  Traction  upon 
the  nasal  end  of  the  cord  will  draw  the  ball  of  cotton  into 

Fig.  99. 


Soft-rubber  catheter  and  thread. 

the  pharynx,  the  index-finger  being  inserted  to  guide 
it  upward  along  the  posterior  pillar  of  the  fauces  into 
the  nasopharynx.  In  this  way  the  danger  of  inverting  the 
soft  palate  into  the  postnares  is  avoided.  Traction  upon  the 
cord,  aided  by  the  index-finger  in  the  nasopharyngeal  space, 
guides  the  cotton  into  the  posterior  nares,  where  by  pressure  it 
checks  the  hemorrhage.  If  necessary,  strips  of  gauze  can  also 
be  packed  in  the  anterior  nares.  If  the  gauze  is  to  be  left  in  sihi 
for  more  than  twenty-four  hours,  it  should  be  moistened  with 
the  compound  tincture  of  benzoin,  to  prevent  decomposition 
of  the  blood-clot  and  secretions. 


FUNCTIONAL    DISORDERS. 

Anosmia,  or  Loss  of  Smell. 

Etiology :  The  loss  of  smell  may  be  an  intermittent  or  a 
permanent  condition.  In  malaria,  poly|)i,  and  rheumatic 
affections  it  may  be  intermittent.  According  to  Sir  Morell 
Mackenzie,  if  the  anosmia  la.sts  for  two  years  it  is  likely  to  be 
permanent.  Tlu;  usual  causes  are  inflammatory  conditions  of 
the  na&al  mucous  membrane.     Thus  it    is  often  present    in 
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hypertrophic  and  atrophic  rhinitis.  Nasal  polypi  may  cause 
it  by  preventing  the  current  of  air  reaching  the  olfactory 
area.  It  may  be  due  to  a  lesion  of  the  olfactory  centre,  or 
of  the  nerve  itself.     It  may  alfect  one  or  both  sides. 

The  treatment  of  anosmia  is  successful  in  those  cases  due 
to  syphilitic  inflammation,  malaria,  hysteria,  and  temporary 
obstructions.  It  is  unsuccessful  in  old-standing  cases  due  to 
iuHammation  of  the  nasal  mucous  membrane  and  in  cases  of 
central  origin.  Insufflation  of  strychnine  {^  gr.  with  sugar) 
has  been  recommended  in  obstinate  cases,  but  iu  my  expe- 
rience it  has  proven  to  be  useless. 

Parosmia. 

Symptoms  :  In  this  condition  the  patient  complains  of  con- 
stant or  recurrent  perception  of  foul  odors.  It  occurs  in  the 
insane,  and  is  one  of  many  other  perversions  of  the  senses 
observed  among  them.  Persons  affected  by  catarrhal  inflam- 
mation of  the  mucous  membrane  of  the  nose  sometimes 
complain  of  a  foul-smelling  and  -tasting  discharge  which  is 
odorless  to  others.  It  sometimes  follows  an  attack  of  in- 
fluenza. 

The  treatment  consists  of  appropriate  remedies  and  surgical 
measures  addressed  to  the  conditions  causing  it. 

Hyperosmia. 

Definition  :  This  is  a  condition  in  which  the  sense  of  smell 
is  more  acute  than  normal. 

It  occurs  in  hysterical  and  very  nervous  persons. 

The  treatment  should  be  addressed  to  the  general  under- 
lying condition. 

HAY-FEVER  (Hyperaesthetic  Rhinitis). 

Synonyms :  This  condition  is  known  under  various  names, 
viz.,  Vaso-motor  Rhinitis,  Vaso-motor  Coryza,  Summer 
Catarrh,  Autumnal  Catarrh,  Rose  Cold,  Pollen-poisoning, 
etc. 

It  is  characterized  by  annual  recurrences  of  intense  swelling 


HAY-FEVER — SYMPTOMS.  325 

of  the  nasal  mucous  membrane,  attended  by  sneezing  and  pro- 
fuse watery  discharge  from  the  nose.  The  eyes  itch  and 
burn,  and  are  very  sensitive  to  light. 

Etiology :  The  chief  exciting  cause  is  the  pollen  of  certain 
grasses.  Predisposing  causes :  (a)  a  neurotic  and  rheumatic 
habit  is  perhaps  the  most  important ;  (6)  heredity,  35  per  cent, 
having  relatives  similarly  affected ;  (c)  certain  morbid  con- 
ditions of  the  nose,  as  hypertrophic  rliinitis,  deflections  and 
thickening  of  the  septum,  polypus  and  hypersesthetic  areas. 
There  are,  however,  some  cases  in  which  there  seems  to  be  no 
local  morbid  condition.  Some  writers  claim,  however,  that 
there  are  always  three  conditions  which  acting  in  unison  cause 
hay -fever ;  that  if  one  of  these  conditions  is  absent  hay-fever 
does  not  develop.  The  three  conditions  are  :  1.  The  irritating 
particles  in  the  atmosphere.  2.  The  neurotic  habit.  3.  The 
local  morbid  condition  of  the  nasal  mucous  membrane.  If 
these  three  conditions  are  necessary  to  the  existence  of  hay- 
fever,  the  removal  of  either  one  of  them  will  effect  a  cure. 
In  many  cases  the  conditions  are  all  present,  and  in  some  of 
them  the  removal  of  the  local  morbid  condition  effects  a  cure. 
It  is,  however,  doubtful  if  it  should  be  positively  stated  that 
the  three  conditions  are  present  in  all  cases.  While  much  has 
been  written  upon  the  subject,  there  is  yet  much  to  learn  con- 
cerning the  etiology  and  pathology  of  the  disease.  What  we 
now  know  as  "  hay-fever"  may  in  time  be  found  to  represent 
widely  different  conditions. 

Hay-fever — symptoms  :  The  'premonitory  symptoms  are  itch- 
ing, smarting,  and  burning  sensations  at  the  inner  canthus  of 
the  eye.  Some  complain  of  similar  symptoms  in  the  throat 
or  roof  of  the  mouth.  The  onset  is  usually  sudden,  so  that 
within  a  few  hours  the  case  is  well  established.  After  the 
premonitory  stage  the  inferior  turbinate  bodies  swell  with 
great  rapidity,  completely  occluding  the  nasal  passages.  The 
eyes  overflow  with  tears,  the  conjunctiva  becomes  injected 
with  blood,  and  the  nose  pours  forth  quantities  of  serum  and 
mucus.  Various  symptoms  develop  from  time  to  time,  as 
paroxysmal  sneezing,  photophobia,  mental  depression,  spas- 
modic asthma,  etc.  The  patient  dreads  the  steadfast  gaze  of 
those  about  him.  He  is  inclined  to  screen  his  eyes  and  shun 
the  company  of  others. 
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The  objective  symptoms  are  those  usually  found  in  the 
various  types  of  catarrh,  septal  deforniities,  and  polypoid 
degeneration  of  the  mucous  uicnibraue. 

The  special  pathology  of  hay-fever  is  little  understood.  The 
pollen  of  certiiin  grasses,  flowers,  etc.,  and  the  odor  of  certain 
animals  excite  the  train  of  symptoms.  In  some  cases  there  is 
hypertrophy  of  the  inferior  turbinate  bodies,  especially  at 
their  posterior  exti'emities.  Polypi  are  often  present.  In 
others,  especially  those  suffering  from  asthma,  there  are 
numerous  small  elevated  patches  on  the  membrane  covering 
the  septum  and  inferior  turbinate  bodies.  These  are  found 
less  frequently  in  the  meatuses  and  floor  of  the  nose.  The 
presence  of  uric  acid  and  the  xanthin  group  of  toxins  in  the 
blood  is  regarded  by  some  as  the  chief  predisposing  cause  of 
the  attacks. 

Prognosis :  This  is  favorable  so  far  as  life  is  concerned. 
The  probability  of  permanent  relief  is  good  in  some  cases 
after  the  correction  of  the  morbid  conditions  within  the  nose. 
Other  cases  will  not  improve  under  any  form  of  treatment. 
If  there  is  little  or  no  local  pathologic  change  within  the 
nares,  the  prognosis  under  treatment  is  less  favorable  than  in 
those  cases  in  which  there  is  marked  intranasal  disease.  The 
prognosis  should  always  be  guarded,  as  the  neurotic  element 
is  often  quite  prominent  and  renders  the  chance  of  permanent 
improvement  quite  problematical. 

Hay-fever — Treatment. 

General  plan :  Many  remedies  and  methods  of  treatment 
have  been  advocated  for  the  relief  of  this  very  distressing  and 
persistent  disease.  None  of  them  has  proven  to  be  of  universal 
or  even  general  application. 

Those  who  favor  the  neurotic  origin  of  the  disease  have 
advocated  constitutional  and  diathetic  remedies,  with  the  hope 
that  the  nervous  system  when  thus  reinforced  would  no  longer 
be  affected  by  the  phenomena  presented  in  hay-fever. 

Others  have  advocated  the  pollen  origin  of  the  disease,  and 
have  recommended  a  change  of  climate  as  the  only  effective 
remedy. 

Still  others  hold  that   local  nasal  disease  is  the  cause  of 
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hay-fever,  and  advocate  the  correction  of  all  deformities,  ob- 
structions, and  diseases  of  the  nasal  respiratory  tract  as  the 
only  rational  method  of  treatment. 

Clinical  experience  has  demonstrated  that  in  most  cases  all 
three  factors  must  be  combated  in  order  to  eradicate  the  affec- 
tion. Oftentimes  it  is  impossible  to  remove  all,  or  even  one. 
of  the  causes.  In  such  cases  a  cure  is  impossible.  In  other 
cases  the  disease  may  be  very  much  improved,  or  altogether 
cured,  by  either  removing  to  a  different  climate,  correcting 
the  neurotic  and  lithaemic  habits,  or  freeing  the  nose  from 
morbid  processes. 

Hay-fever — palliative  treatment :  During  the  paroxysms  or 
acute  exacerbations  curative  treatment  should  not  be  attempted. 
The  distress  is  so  great,  however,  that  palliative  measures 
should  be  administered.  Sneezing,  lachrymation,  asthma,  and 
nasal  stenosis  are  the  most  annoying  symptoms.  Remedies 
that  will  ov^ercome  the  nasal  stenosis  are  chiefly  indicated,  as 
the  other  symptoms  are  secondary  to  it. 

Cocaine  hydrochlorafe  in  solution  or  powder  varying  in 
strength  from  1  to  10  per  cent,  has  been  used  with  marked 
relief  of  all  the  distressing  phenomena.  There  are  three 
objections  to  its  use,  however,  viz.  :  (a)  After  a  time  it  looses 
its  depleting  effect  and  the  engorgement  becomes  greater  than 
before.  (6)  Its  effects  are  transient  and  it  must  be  used  at 
short  intervals,  (e)  The  cocaine-habit  is  often  quickly  formed. 
Hence  its  use  should  be  resorted  to  only  after  trying  all  other 
methods  of  treatment  without  success. 

Various  other  remedies  are  used  with  more  or  less  success. 
One  will  afford  relief  in  some  cases  while  it  will  be  inefiective 
in  others.  Having  tried  one,  another  should  be  used,  and  so 
on  through  the  list  until  one  is  found  that  gives  satisfactory 
results.  Sometimes  a  combination  of  two  or  more  remedies  is 
most  effectual. 

The  author  has  used  a  warm  solution  of  boric  acid  with  a 
postnasal  syringe  (Fig.  39)  in  a  considerable  number  of  cases 
with  success.  The  nostrils  and  nasopharynx  should  be  thus 
washed  every  three  hours  until  relief  is  afforded  or  its  useless- 
ness  is  demonstrated. 

In  some  cases  of  hay-fever  Seilei-'s  or  DobelVs  solution  may 
be  used   in  the  same  manner,  and  with  a  like  result.     It  is 
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often  of  great  advantage  to  add  1  per  cent,  of  menthol  to  the 
solution. 

Hydrozone  (15- volume  solution),  or  pyrozone,  has  been 
extolled  by  some  writers  as  a  valuable  local  application  for 
the  relief  of  these  symptoms.  My  own  experience  with  it  has 
been  limited  to  a  few  cases,  and  thus  far  has  uniformly  failed 
to  give  relief. 

Menthol  in  oily  solution  or  suspension  applied  to  the  nasal 
mucous  membrane  and  to  the  postnasal  space  is  a  valuable 
remedy.  It  should  be  used  in  2  to  10  per  cent,  solution. 
Sometimes  it  is  essential  to  apply  it  to  the  posterior  ends  of 
the  inferior  and  middle  turbinals.  This  should  be  done  with 
a  curved  cotton-wound  applicator  and  the  aid  of  the  head-  and 
the  postrhinoscopic  mirrors. 

Scrubbing  the  nasal  chambers  with  antiseptic  solutions,  as 
boric  acid,  Dobell's,  or  Seller's  solution  has  been  recom- 
mended. 

In  simple  hypersesthesia  attending  the  catarrhal  type  of 
rhinitis  massage  has  proved  of  the  greatest  value  in  my  hands. 
My  experience  with  it  in  hay-fever  has  been  too  limited  upon 
w^hich  to  base  an  opinion.  My  practice  is  first  to  cleanse  the 
nose  with  antiseptic  sprays,  douches,  and  the  cotton  mop ; 
after  which  the  membrane  is  massaged  with  a  bit  of  cotton 
upon  the  end  of  a  slender  silver  probe.  The  cotton  is  first 
dipped  into  some  simple  ointment  to  reduce  the  frictional  irri- 
tation to  the  minimum.  This  method  is  theoretically  correct, 
as  it  unloads  the  vessels  and  lymphatics  and  stimulates  the 
vaso-motor  and  trophic  nerves  to  a  more  normal  activity. 

Suprarenal  extract  promises  great  relief,  as  it  rapidly  and 
completely  depletes  the  swollen  turbinals.  A  saturated  solu- 
tion should  be  sprayed  into  the  nose  every  three  or  four 
hours. 

Linear  scarification,  as  described  under  chronic  rhinitis 
with  turgescence,  sometimes  affords  great  relief.  Cocaine 
ansesthesia  should  first  be  produced.  Suprarenal  extract 
should  not  be  applied,  as  a  moderate  amount  of  hemorrhage 
is  desirable. 

Severe  asthmatic  attacks  are  often  benefited  by  the  adminis- 
tration of  the  following  mixture  (Kyle)  every  three  or  four 
hours : 
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^.  Morphinse  sulphatis,  gr.  \  ; 

Strychniuse  sulphatis,  gr.  ^  ; 

Hyoscinae  hydrobromatis,  gr.  -^\-^. — M. 

If  the  foregoing  remedies  fail  to  afford  relief,  the  patient 
should  be  sent  to  a  suitable  climate  for  a  period  of  two  months, 
or  until  the  "  hay-fever  "  season  is  over.  This  does  not  effect 
a  cure,  but  affords  relief  from  the  distressing  symptoms. 
When  it  is  impossible  for  the  patient  to  leave  home  or  busi- 
ness an  inhaler  made  of  sponge  can  be  worn  over  the  nose  or 
within  the  nostrils,  thus  filtering  the  pollen  and  other  irri- 
tants from  the  air.  In  this  way  complete  relief  is  sometimes 
obtained. 

Hay-fever — interparoxysmal  treatment :  During  the  inter- 
vals of  freedom  from  acute  manifestations  the  nose  and  gen- 
eral system  should  be  brought  to  as  near  the  normal  as  possible. 
Such  treatment  should  not  be  postponed  until  the  paroxysmal 
seizures  appear.  The  nasal  mucous  membrane  is  then  in  no 
condition  for  surgical  interference,  and  the  general  system 
will  usually  not  respond  promptly  enough  to  abort  the  attack. 
As  there  are  ten  or  eleven  months  of  freedom  from  acute 
symptoms,  this  time  should  be  used  in  preparing  the  patient 
to  withstand  the  peculiar  irritation  that  causes  the  paroxysms. 

The  rheumatic  and  neurotic  diatheses  are  often  associated  in 
this  affection  and  should  be  corrected  as  far  as  ])ossible  by 
appropriate  treatment.  The  diet  should  be  so  regulated  that 
the  lithsemic  habit  is  overcome.  This  can  be  best  accomplished 
by  the  adoption  of  a  more  limited  dietary.  It  is  not  so  neces- 
sary to  avoid  certain  articles  of  food  as  it  is  to  avoid  eating 
too  great  a  quantity.  By  correcting  the  lithsemic  diathesis 
the  neurotic  habit  will  also  be  relieved.  Metabolism  is  better 
performed  and  the  blood  contains  a  smaller  amount  of  toxic 
agents.  The  nervous  system  is  therefore  not  subjected  to  so 
much  irritation,  and  the  patient  becomes  better  able  to  with- 
stand the  local  irritation  from  the  inhalation  of  pollen,  etc. 
The  renal  and  intestinal  excretions  should  l)e  carefully  regu- 
lated. One-half  ounce  of  the  granular  effervescing  sodium 
phosphate  (Kyle)  should  be  given  every  night  in  a  glass  of 
cold  water.  The  kidneys  should  be  stimulated  by  the  admin- 
istration of  potassium  acetate  or  some  other  simple  diuretic. 
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One  of  the  alkaline  or  lithia  waters  should  be  freely  used  to 
counteract  the  hyperacidity  of  the  blood.  Iron  and  arsenic 
should  be  given  to  tone  the  nervous  system.  The  neck  and 
chest  should  be  douched  with  cold  water  every  morning. 

Intrannsal  irregularities  and  hyper  sensitiveness  should  also 
be  corrected  during  the  quiescent  period.  During  the  winter 
and  spring  months  the  mucous  membrane  of  the  nose  is  in 
the  most  favorable  condition  for  surgical  interference.  Spurs, 
ridges,  hypertrophies,  hyperplasias,  deflections,  excrescences, 
polypi,  etc.,  should  be  removed  or  corrected  by  appropriate 
surgical  and  remedial  measures.  These  have  been  described 
elsewhere  and  will  not  be  further  considered  here. 

The  hypersensitive  areas  should  be  located  with  a  blunt 
probe  and  cauterized  with  a  white-hot  platinum  knife.  The 
areas  may  be  located  by  passing  the  probe  over  the  mucosa ; 
the  moment  a  sensitive  area  is  touched  the  patient  will  ex- 
perience intense  burning,  smarting,  and  itching  sensations  in 
the  nose  and  inner  canthus  of  the  eye.  A  flat  cautery-point, 
previously  adjusted  so  that  it  will  come  to  a  white  heat  the 
moment  the  current  is  connected,  should  be  applied.  The 
flash  of  white  heat  will  make  a  superficial  burn  and  will  be 
unattended  by  pain.  If  the  electrode  is  heated  to  only  a 
cherry-red,  the  tissues  will  be  deeply  burned  and  there  will 
be  intense  pain.  With  the  ordinary  electrodes  three  storage- 
cells  are  required  to  produce  instantaneous  white  heat. 
From  two  to  four  spots  may  be  cauterized  at  a  sitting.  After 
a  period  of  four  to  seven  days  the  treatment  may  be  repeated 
with  safety.  It  should  be  continued  until  all  sensitive  spots 
are  removed.  The  posterior  ends  of  the  turbinals  and  septum 
should  be  carefully  searched  for  sensitive  areas,  and  if  found 
should  be  cauterized  with  the  aid  of  the  postrhinoscopic 
mirror. 

Cocaine  should  not  be  used  in  the  reduction  of  the  sensitive 
areas,  as  it  would  interfere  with  the  symptoms  which  enable 
the  operator  to  locate  them. 

If  the  foregoing  methods  of  treatment  are  judiciously  ap- 
plied, there  is  a  fair  prospect  of  cure  in  a  considerable  number 
of  cases.  It  is  well,  however,  to  hold  the  patient  under  ob- 
servation for  about  three  years  before  assuring  him  of  a  per- 
manent cure.     In  this  way  slight  irregularities  and  morbid 
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conditions  can  be  corrected  from  time  to  time,  and  thus  enable 
the  operator  to  effect  a  cure  in  cases  which  would  otherwise 
be  attended  by  failure.  The  prognosis  should  always  be 
guarded. 

NEOPLASMS. 

Myxomata  (Polypi):   This  subject   has  already  been  con- 
sidered on  pages  297  and  309. 


Papillomata  of  the  Nose. 

Synonyms  :  "SVarty  or  Cauliflower-like  Tumors. 

Definition :  These  are  benign  growths  which  appear  at  the 
anterior  margin  of  the  nares,  at  the  junction  of  the  skin  and 
mucous  membrane,  or  upon  the  mucous  membrane  itself. 
They  are  usually  unilateral. 

Their  cause  is  not  definitely  known.  Excessive  physiologic 
activity,  especially  when  motile  in  character,  as  in  the  larynx, 
is  sometimes  given  as  a  cause  for  their  appearance.  This  sort 
of  functional  activity,  however,  does  not  exist  in  the  nose. 

Treatment :  As  the  tumor  is  benign,  it  need  not  be  removed 
unless  it  is  the  source  of  obstruction  or  irritation  to  the  respi- 
ratory tract.  If,  however,  their  presence  is  a  source  of  ob- 
struction and  irritation,  they  should  be  removed  after  thorough 
cocainization  of  the  parts.  A  knife,  the  cold-wire  snare,  or 
cautery  may  be  used  for  this  purpose.  As  the  growth  is  more 
or  less  pedunculated,  the  operation  is  easily  performed.  If 
the  knife  or  snare  is  used,  the  wound  should  be  cauterized  to 
prevent  recurrence  of  the  growth. 

Adenoma  of  the  Nose. 

This  type  of  tumor  in  the  nares  is  rare,  as  there  is  but 
little  glandular  structure  in  the  mucosa  of  the  nose.  When 
simple  it  is  benign,  but  it  more  often  occurs  in  mixed  tu- 
mors of  the  cancerous  type.  AVhen  it  occurs  as  a  simple 
adenoma  it  is  composed  of  true  glandular  tissue,  and  not  of 
lymphoid  tissue,  of  which  there  is  an  abundance  in  the  nasal 
mucosa. 
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Cystoma  of  the  Nasal  Passages. 

Definition  :  This  is  a  cystic  i'ornmtion  of  the  nasal  mucosa 
from  df'generation  of  u  lymplioid  nodule  ;  or  from  closure  of 
the  mouth  of  a  mucous  gland.  When  formed  from  a  lymphoid 
nodule,  it  is  the  result  of  a  degeneration  by  which  the  con- 
tents of  the  mass  are  liquefied,  and  a  limiting  membrane  is 
formed  from  inflammatory  reaction  at  the  periphery.  The 
appearance  is  like  that  of  a  polypus,  except  as  to  the  fluid 
contents. 

The  treatment  is  that  of  polypus. 

Angiomata  of  the  Nasal  Passages. 

This  condition  is  rare,  M^hich  is  rather  remarkable  in  view 
of  the  fact  that  the  nasal  mucosa  is  very  vascular. 

Etiology :  Angiomata  are  due  to  nutritive  changes  in  the 
walls  of  the  bloodvessels,  rather  than  to  changes  in  the  mucosa. 
The  lymphatic  temperament  is  a  predisposing  cause. 

Ssrmptoms  :  Epistaxis  occurs  frequently.  The  presence  of 
the  tumor  excites  considerable  irritation,  as  is  shown  by  the 
mucopurulent  discharge.  The  nose  does  not  usually  show 
external  deformity.  The  tumors  are  red  or  purplish  accord- 
ing to  the  predominance  of  arterial  or  venous  blood  within 
them.  They  are  irregularly  nodular,  and  often  bleed  pro- 
fusely from  slight  wounds  inflicted  during  examination. 

Prognosis :  Their  development  covers  a  period  of  from  two 
to  five  years.  Life  is  not  usually  greatly  endangered,  although 
hemorrhage  may  at  times  be  alarming  or  even  fatal. 

Angiomata  of  the  nose — treatment :  Their  removal  is  not 
followed  by  recurrence.  The  cold  snare  adjusted  at  the  base 
of  the  tumor  and  very  gradually  tightened  afibrds  the  safest 
means  of  operation.  An  hour  or  more  should  be  used  for  this 
purpose,  as  haste  might  be  attended  by  serious  hemorrhage. 
The  application  of  a  freshly  prepared  solution  of  a  dried  ex- 
tract of  suprarenal  capsule  immediately  after  cocainization  of 
the  parts  will  contract  the  small  arterioles  and  greatly  di- 
minish the  amount  of  hemorrhage. 
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Chondroma  of  the  Nasal  Passages. 

Occurrence  :  This  form  of  tumor  is  rarely  seen  in  the  nasal 
passages.  The  few  cases  reported  have  occurred  chiefly  during 
the  period  of  adolescence.  The  growth  is  composed  of  hyaline 
cartilage  and  may  vary  greatly  in  size. 

Symptoms :  Upon  inspection  it  appears  as  a  round,  hard 
tumor,  and  very  much  resembles  a  fibroma.  When  of  con- 
siderable size  it  gives  rise  to  stenosis  and  mucopurulent  dis- 
charge. Chondromata  are  usually  located  at  the  junction  of 
the  cartilaginous  septum  with  the  anterior  nasal  cartilages. 
They  are  benign  and  give  rise  to  no  serious  symptoms  beyond 
those  due  to  nasal  obstruction. 

Treatment :  They  should  be  removed  when  thus  offending. 

Fibroma  of  the  Nasal  Passages. 

This  is  a  rare  tumor  composed  of  fibrous  tissue. 

The  etiology  is  obscure.  Inflammation  and  disturbed 
nutrition  of  the  parts  seem  to  favor  development.  About 
two-thirds  of  the  cases  occur  in  males.  While  the  tumor  may 
occur  at  any  age,  it  is  most  often  found  between  the  ages  of 
fifteen  and  thirty. 

The  symptoms  are  those  peculiar  to  nasal  obstruction.  In 
appearance  the  growth  is  smooth,  hard,  and  rounded  in  con- 
tour, and  is  covered  with  healthy  mucous  membrane.  Epis- 
taxis  is  a  prominent  symptom,  and  may  be  so  severe  as  to 
render  the  prognosis  grave.  It  invades  any  kind  of  tissue,  and 
hence  may  grow  in  any  direction. 

Prognosis:  The  ])rognosis  is  grave  unless  the  neoplasm  is 
thoroughly  removed.  Its  rapid,  relentless  growth  through 
the  adjacent  tissues  renders  it  a  serious  menace  to  life,  as  it 
may  invade  the  cranial  cavity  and  other  important  structures. 

Fibroma — treatment :  The  treatment  is  surgical,  the  snare 
(cold  or  hot)  perhaps  aifording  the  best  means  for  its  removal. 
It  may  be  necessary  to  do  the  operation  under  a  general  anses- 
thetic,  turning  the  lip  and  nose  of  the  patient  upward  over 
the  brows  so  as  to  expose  more  fully  the  nasal  cavities.  The 
danger  attending  the  operation  is  from  hemorrhage. 

In  other  cases  it  may  be  necessary  to  make  a  temporary 
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resection  of  the  superior  maxilla  to  expose  fully  the  growth. 
This  was  done  in  one  of  the  author's  cases  with  good  result, 
after  first  trying  the  cold-wire  snare. 

Osteoma  of  the  Nasal  Passages. 

Definition  and  occurrence :  This  is  a  grave  form  of  bony 
neoplasm  which  usually  grows  from  the  accessory  cavities  or 
the  upper  part  of  the  nose.  It  involves  other  tissues  lying  in 
its  path,  and  often  causes  marked  facial  deformity.  Males  are 
more  frequently  affected  than  females,  and  it  is  more  common 
before  middle  life. 

External  deformity,  nasal  stenosis,  and  pain  are  the  promi- 
nent symptoms. 

Treatment:  A  radical  external  operation  is  usually  required 
for  its  removal,  after  which  it  shows  but  slight  tendency  to 
recur. 

Sarcoma  and  Carcinoma  of  the  Nasal  Passages. 

Sarcoma :  The  rough  surgical  removal  of  nasal  polypi  is 
thought  by  some  to  be  a  caw.se  of  sarcoma.  Catarrhal  inflam- 
mation is  a  predisposing  cause. 

It  usually  occurs  about  middle  life  or  at  a  much  earlier 
period.  Sarcoma  of  the  nose  runs  a  slower  course,  and  is  not 
so  malignant  as  sarcoma  in  other  parts  of  the  body. 

The  prominent  symptoms  are  nasal  obstruction  and  repeated 
attacks  of  epistaxis. 

Treatment  in  most  cases  consists  in  its  removal  by  a  radical 
external  operation. 

Carcinoma :  This  is  a  rare  tumor  in  this  locality,  and  as 
its  treatment  belongs  to  the  general  surgeon  it  will  not  be  con- 
sidered in  this  work. 

THE    SEPTUM  AND   AL.ffi. 

Exostoses  and  Enchondroses. 

Synon3rms  :  Spurs ;  Ridges  ;  and  Crests. 
Occurrence  :  These  thickenings  of  the  septum  are  composed 
of  cartilaginous  or  bony  tissue,  or  of  both  combined  ;  and  are 
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usually  located  anteriorly  on  the  lower  third  of  the  septum  at 
the  union  of  the  cartilaginous  and  bony  tissues.  If  the  growth 
is  in  the  form  of  a  ridge  or  crest  it  usually  extends  from  the 
anterior  nares  (where  it  is  cartilaginous)  backward  to  the 
bony  portion  of  the  septum  (where  it  assumes  the  type  of  tis- 
sue from  which  it  grows).     On  the  bony  portion  (Fig.  100) 

Fig.  100. 


Anteroposterior  section  of  the  nose,  showing  the  septum.  The  lines  of  junc- 
tion of  the  several  pieces  are  indicated  by  the  dotted  lines.  The  vestibule  and  the 
vibrissoe  are  also  pictured.    (Merkel.) 


of  the  septum  isolated  spurs  of  considerable  size  are  often 
found,  the  presence  of  which  cannot  always  be  determined  on 
account  of  a  coexisting  deflection  of  the  septum  or  excessive 
hypertrophy  of  the  turbinals.  A  spur  growing  in  this  loca- 
tion is  often  the  source  of  considerable  irritation  and  obstruc- 
tion, and  should  be  removed.  Exo.stoses  may  also  grow  from 
the  floor  of  the  nostrils  and  the  middle  turbinal  bodies.    They 
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may  be  so  large  as  to  extend  entirely  across  the  nose  to  the 
opposite  wall. 

The  etiology  is  not  quite  clear.  In  some  cases  exostoses 
appear  to  be  of  inHaniniatory  origin,  as  clironic  nasal  catarrh 
or  inflammation  following  traumatism.  In  other  cases  they 
seem  to  cause  the  catarrhal  condition.  In  still  other  instances 
they  are  undoubtedly  due  to  the  dislocation  of  the  parts  com- 
posing the  septum.  Sometimes  one  side  of  the  septum  has  a 
groove  or  depression  corresponding  to  the  ridge  on  the  oppo- 
site side. 

Spurs  and  ridges — symptoms :  As  they  exert  such  an  im- 
portant influence  upon  the  functions  of  the  nose,  and  are  so 
frequently  present,  the  symptomatology  will  be  given  with 
considerable  fulness. 

When  they  are  located  upon  the  anterior  nares,  they  obstruct 
the  ingoing  current  of  air.  The  diaphragm,  acting  upon  the 
chest-cavity,  causes  the  lungs  to  expand  and  air  to  rush  in  to 
fill  the  vacuum.  The  anterior  nares  being  partially  obstructed, 
the  ingoing  current  of  air  does  not  gain  entrance  to  the  nares 
rapidly  enough  to  prevent  a  partial  vacuum  being  created. 
This  leads  to  engorgement  of  the  vascular  structures  of  the 
mucous  membrane  and  to  overnutrition,  as  well  as  perverted 
nutrition,  of  the  parts.  The  ultimate  clinical  picture  is  that 
of  hypertrophic  rhinitis  and  its  attendant  phenomena.  The 
original  source  of  obstruction  is  augmented  by  the  increased 
vascularity  and  hypertrophy  of  the  erectile  tissue.  The 
respiratory  and  phonatori/  fanctioyis  of  the  nose  are  thus 
impaired.  Catarrhal  or  even  suppurative  inflammation  may 
result. 

The  mucous  membrane  of  the  accessory  sinuses  sometimes 
becomes  the  seat  of  inflammation  and  myxomatous  degenera- 
tion. 

The  evil  consequences  of  lost  or  impaired  nasal  respiratory 
functions  are  manifested  by  inflammatory  and  unstable 
functional  activity  of  the  lower  air-passages.  Postnasal 
catarrh,  pharyngitis,  laryngitis,  tracheitis,  bronchitis,  and 
thickening  of  the  endothelial  lining  of  the  air-vesicles  may 
result.  The  latter  is  more  fully  explained  under  nasopharyn- 
geal adenoids. 

The  normal  drainage  of  the  nose  is  impaired  and  the  secre- 
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tions  are  retained  and  decomposed,  thereby  forming  a  suitable 
soil  for  tlie  growth  of  pathogenic  organisms.  Hence  the 
inflammation  often  assumes  a  suppurative  form. 

The  interchange  of  gases  which  takes  place  through  the 
nasal  mucous  membrane,  as  well  as  in  the  lungs,  is  inter- 
fered with  on  account  of  the  obstruction  and  subsequent  tis- 
sue-changes. 

The  hearing  may  be  affected  by  thickening  of  the  mucosa 
lining  the  Eustachian  tube,  thereby  preventing  normal  aeration 
of  the  middle  ear. 

These  phenomena,  together  with  the  usual  signs  of  thicken- 
ing of  the  cartilaginous  and  bony  septum,  form  a  symptom- 
complex,  the  cure  of  which  is  of  vital  importance  to  the  well- 
being  of  the  patient. 

Spurs  and  ridges — treatment :  In  view  of  the  disturbed 
functions  of  the  respiratory  tract,  and  secondarily  of  those 

Fig.  101. 


Mial's  saw. 


of  nutrition  and  tissue-metal^olism,  it  becomes  apparent  that 
the  radical  removal  of  the  spurs  or  other  forms  of  thicken- 
ing should  be  undertaken.  Fortunately,  the  procedure  in 
most  instances  is  a  simple  one.  The  mucous  membrane 
covering  the  spur  or  ridge  should  be  anaesthetized  by  the 
application  of  a  4  per  cent,  solution  of  the  hydrochlorate  of 
cocaine.  A  thin  film  of  cotton,  large  enough  to  cover  the 
spur  or  ridge,  should  be  placed  upon  the  end  of  the  finger  and 
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moistened  with  the  solution  of  cocaine,  and  applied  over  the 
growth  with  a  probe.  It  should  be  removed  in  from  live  to 
eight  minutes.  If  the  parts  are  not  thoroughly  an;esthelized, 
a  second  application  should  be  made  in  a  similar  manner. 

A  Bosworth  or  Mial's  saw  (Fig.  101)  should  be  introduced 
beneath  the  growth  at  its  base,  sawing  from  below  u})ward,  so 
as  to  leave  the  upper  jiortion  of  the  thickening  unobscured 
by  blood  (Fig.  102).  The  mucous  mend)rane  forming  the 
attachment  above  should  then  be  severed  with  a  bistoury  or 
scissors.  If  the  spur  or  ridge  is  quite  large,  the  mucous  mem- 

FiG.  102. 


Diagrammatic  representation  of  a  spur  on  the  left  side  of  the  septum  :  A,  point 
at  which  sawing  should  begin;  C,  point  at  which  saw  should  emerge;  A  B,  line 
along  which  the  saw  will  travel  unless  care  be  taken.     (Coakley.) 

brane  and  periosteum  should  be  incised  and  pushed  aside, 
while  the  cartilaginous  or  bony  tissue  beneath  is  being 
removed. 

At  the  close  of  the  operation,  if  the  periosteum  and  mucosa 
have  been  pushed  aside,  they  should  be  replaced  and  held  in 
position  for  twenty-four  hours  with  a  gauze  dressing  moistened 
with  the  compound  tincture  of  benzoin.  Aristol  or  nosophen 
insufflated  with  the  powder-blower,  shown  in  Fig.  103,  may 
be  used  as  a  subsequent  dressing. 

When  the  spur  is  located  far  back  on  the  bony  septum,  it 
is  often  quite  dense,  and  may  require  considerable  time  for  its 
removal.  Care  should  be  exercised  in  the  to-and-fro  motion 
of  the  saw  that  other  parts  are  not  injured  by  the  distal  end. 

Simple   cartilaginous   spurs   of  small  dimensions   may  be 
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removed  with  a  curved  bistoury.  The  wound  remaining  after 
these  operations  generally  heals  within  a  few  days. 

If  the  inferior  turbinals  are  turgescent,  a  soft-rubber  splint, 
devised  by  Richard  Lake,  or  a  thin  sheet  of  celluloid  or  gutta- 
percha, should  be  introduced  and  worn  until  the  healing 
process  is  complete,  otherwise  adhesions  may  form  between 
the  inferior  turbinal  and  the  freshly  wounded  surface. 

Cartilaginous  spurs  can  be  removed  by  electrolysis,  as  first 
suggested  by  Minot.  The  bipolar  method  affords  the  best 
results.  Needles  connected  with  the  negative  pole  should  be 
thrust  through  the  base  of  the  spur,  while  those  connected 
with  the  positive  pole  should  be  introduced  at  its  apex.     A 


Fig.   103. 


r 


Powder-blower. 

current  of  from  15  to  25  milliamperes  should  be  applied  for 
from  fifteen  to  thirty  minutes.  The  tissues  are  broken  down 
by  the  electrolytic  action  of  the  current,  while  the  ])rooess  of 
disintegration  is  still  further  enhanced,  as  first  pointed  out  by 
the  author,  by  the  liberation  of  certain  chemical  agents  within 
the  tissues.  This  secondary  electrolytic  action  will  contiiuie 
for  a  considerable  period  after  the  primary  electrolytic  action 
has  ceased.  After  from  two  to  five  days  the  spur  will  have 
become  disintegrated  and  absorbed.  In  some  cases  it  is  neces- 
sary to  repeat  the  procedure  to  effect  a  com])lete  removal  of 
the  growth.  The  "portion  of  the  needle  not  introduced  within 
the  growth  should  be  vulcanized  or  covered  by  small  rubber 
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tubing  to  prevent  painful  contact  with  the  skin  at  the  entrance 
to  the  nose.  The  parts  shouhl  be  thorouglily  cocainized  as 
for  other  operations. 

Deflection  of  the  Nasal  Septum. 

Etiology:  The  etioh>gy  of  this  very  common  condition  is 
still  open  to  discussion.  It  is  safe  to  conclude,  however,  that 
it  is  sometimes  due  to  traumatism  received  during  childhood 
or  at  a  later  period  of  life.  It  is  rarely  congenital,  and  is  not 
often  seen  before  the  seventh  or  eighth  year.  As  the  septum 
is  formed  by  the  union  of  the  vomer  below  and  the  perpen- 
dicular plate  of  the  ethmoid  above,  deflection  may  result  from 
excessive  development  of  one  or  both  of  these  bones.  Deflec- 
tion may  also  occur  from  pressure  of  the  air-current  during 
respiration.  The  middle  or  inferior  turbinal  upon  one  side 
being  enlarged,  the  septum  is  pushed  to  the  opposite  side  by 
the  ingoing  and  outgoing  currents  of  air.  In  other  Avords, 
the  deflection  may  be  a  compensatory  effort  to  equalize  the 
respiratory  chambers  of  the  nose. 

Deflection  of  the  nasal  septum — symptoms :  These  are  inci- 
dent to  nasal  obstruction,  and  have  been  described  elsewhere. 

Upon  rhinoscojiic  examination,  the  deflection  may  be  seen 
as  an  angular  or  curved  convexity  upon  one  side  and  a 
corresponding  angular  or  curved  depression  upon  the  other. 
It  may  be  limited  to  the  cartilaginous,  although  it  usually 
involves  the  bony  septum  as  well.  It  may  be  horizontal  or 
perpendicular,  or  a  combination  of  the  two.  Strings  of  ropy 
mucus  or  nuicopus  may  be  seen  hanging  from  the  septum  to 
the  inferior  turbinal  upon  the  obstructed  side.  This  is  a  sign 
that  the  turbinal  body  has  recently  been  in  contact  with  the 
septum.  Mouth-breathing,  more  or  less  complete,  and  the 
phenomena  which  attend  it,  are  present.  Upon  the  side  of 
concavity  there  may  be  compensatory  hypertrophy  of  the 
turbinal  bodies.  When  this  is  the  case  a  portion  of  the  com- 
pensatory tissue  should  be  removed  before  undertaking  the 
correction  of  the  deflection,  otherwise  the  result  of  the  opera- 
tion will  be  unsatisfactory,  as  the  septum  will  gradually  return 
to  its  former  position  ;  or  the  side  of  concavity  will  be 
obstructed. 
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Treatment :  The  relief  which  follows  correction  of  deflec- 
tions of  the  septum  is  marked,  and  fully  justifies  the  surgical 
procedure  necessary  for  its  accomplishment.  Experience  has 
demonstrated  that  only  a  few  methods  of  operating  are  fol- 
lowed by  permanent  relief,  the  septum  often  returning  to  its 
former  position.  In  view  of  this  fact,  it  is  important  that  a 
proper  method  of  operating  be  chosen.  This  will  be  con- 
trolled largely  by  the  degree,  type,  and  location  of  the  deflec- 
tion. 

Operative  measures  should  not  be  resorted  to  simply  because 
the  septum  is  deflected  or  thickened,  but  to  overcome  stenosis 
and  to  equalize  the  respiratory  space  within  the  two  nostrils. 

If  there  is  a  thin  bulging  deflection  of  the  cartilaginous 
portion  of  the  septum,  it  may  be  corrected  by  gradually  in- 
creasing pressure  applied  for  a  period  of  three  or  four  weeks. 
This  may  be  done  by  means  of  Kyle's  malleable  nasal  tubes, 
which  can  be  gradually  widened  or  narrowed  as  the  case  may 
require.  They  should  be  worn  for  several  hours  daily.  Their 
presence  excites  inflammatory  thickening  of  the  septum  and 
thereby  strengthens  it. 

Where  there  is  an  angular  ridge  or  deflection  upon  one 
side,  the  other  being  almost  perpendicular,  a  semilunar  incision 
of  the  mucosa  should  be  made  just  beneath  the  ridge,  thus 
forming  a  mucous  flap,  which  should  be  dissected  up  and  the 
ridge  of  cartilage  beneath  removed  with  a  knife  or  saw. 
Great  care  should  be  exercised  to  avoid  injury  to  the  mucous 
membrane  on  the  opposite  side,  as  perforation  might  follow. 
The  cartilaginous  ridge  may  be  dissected  out  with  Asch's  or 
with  some  other  sharj)-bladed  knife  which  is  curved  on  the 
flat. 

The  Gleson  operation  consists  of  a  U-shaped  incision.  It  is 
made  so  as  to  include  the  whole  of  the  deflected  or  bulging 
portion  of  the  septum  except  at  the  top,  where  the  legs  of  the 
U-shaped  incision  end.  The  tongue,  or  flap,  thus  formed  is 
pushed  through  the  opening  to  the  concave  side,  where  it  is 
held  by  impinging  upon  the  sharp  edge  of  the  bevelled  open- 
ing., The  bulging  or  convex  surface  is  thus  carried  toward  the 
concave  side  and  away  from  the  obstructed  side.  Care  should 
be  taken  to  push  tht;  ''tongue"  completely  through  the  open- 
ing.    There  will  be  little  difficulty  in  pushing  the  lower  por- 
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tion   of  it   through,   but  considerable  force  and  care  will  be 
required  to  force  the  posterior  and  anterior  borders  through. 


Fig.  104. 


Mayer's  hollow  nasal  splints.  The  cut  shows  one  tube  iu  profile  and  the  exact 
diameters  of  tlie  larger  anterior  ends  of  the  six  tubes  of  the  set.  The  length  of  the 
smallest  tube  is  one  inch.  The  largest  is  one  and  one-half  inches  long.  The  others 
are  intermediate  in  length. 

The  legs  of  the  U-shaped  incision  should  be  made  to  extend 
as  high  up  as  possible,  so  as  to  loosen  all  or  nearly  all  of  the 


Fig.   105. 


Septum  showing  the  two  incisions  in  the  Asch  operation. 


DEFLECTION  OF  THE  NASAL  SEPTUM.  343 

deflected  portion.  The  neck  of  the  flap  should  be  fractured 
by  pressure  with  the  index-Anger  and  the  use  of  Adams'  sep- 
tum-forceps. The  fracture  will  be  attended  by  a  sharp  snap 
of  the  bone.  A  Mayer  tube  (Fig.  104)  should  be  inserted  and 
worn  constantly  for  a  week  or  more  as  a  support  to  the  newly 
placed  tissues.     It  should  be   removed  every  two  days  and 

Fig.  106.  Fig.  107.  Fig.  108. 


Asch's  straight  scissors.  Asch's  angular  scissors.  Asch"s  septum- forceps. 

cleansed.     After  the  first  ten  days  it  should  be  worn  for  one 
or  two  hours  daily,  and  may  be  inserted  by  the  patient. 

The  Asch  operation  consists  of  a  vertical  and  a  horizontal  in- 
cision (Fig.  105)  through  the  septum,  the  incisions  crossing  near 
their  centres.    They  are  made  with  scissors  liaving  short  blades 


;]44  THE  SEPTUM  AND  ALM 

somewhat  like  those  used  by  tailors  for  cutting  buttonholes. 
The  scissors  (Figs,  106-108)  for  making  the  horizontal  incision 
are  straight,  while  those  for  making  the  perpendicular  incision 
are  set  at  an  angle  to  the  shaft,  thereby  allowing  them  to 
assume  a  perpendicular  position  in  the  nose. 

The  patient  should  be  placed  under  a  general  anaesthetic, 
and  the  parts  painted  with  a  freshly  prepared  solution  of 
su{)rarenal  extract,  to  jirevent  excessive  hemorrhage.  With- 
out tiiis  precaution  hemorrhage  is  very  profuse,  although  it  is 
not  necessarily  dangerous.  The  patient  should  be  placed  upon 
the  operating-table  in  the  Trendelenburg  position,  with  the 
head  hanging  over  the  end  of  the  table.  In  case  of  hemor- 
rhage, aspiration-pneumonia  will  be  thus  avoided.  The  two 
incisions  (Fig.  105)  should  now  be  made.  The  straight  scis- 
sors should  be  introduced  into  the  nose  with  the  narrow  blade 
on  the  side  of  convexity,  and  the  incision  made  in  as  nearly  a 
horizontal  position  as  possible.  The  tip  of  the  nose  should 
be  well  elevated  so  as  to  bring  the  anterior  end  of  the  incision 
higher  above  the  floor  of  the  nose  than  it  Avould  otherwise 
be.  The  perpendicular  incision  is  then  made  with  the  angu- 
lar scissors,  crossing  the  former  incision  near  its  centre.  Four 
triangular  flaps  are  thus  created  (Fig.  105,  A,  B,  C,  D),  their 
apices  meeting  near  the  centre  of  the  bulging  septum.  The 
index-finger  is  now  introduced  upon  the  convex  side  and  the 
triangular  flaps  forcibly  pushed  to  the  concave  side. 

A  large  Asch  tube  is  then  introduced  to  hold  the  septum  in 
its  new  position.  Hemorrhage  usually  subsides  at  once  upon 
its  introduction.  It  should  be  removed  at  the  end  of  two  days, 
the  parts  carefully  washed  with  warm  boric-acid  solution,  and 
a  tube  of  slightly  smaller  calibre  introduced  in  its  stead.  This 
should  be  removed  every  two  days  to  allow  thorough  cleansing 
of  the  nasal  chambers.  At  the  end  of  five  or  six  weeks  its 
use  may  be  discontinued.  If  it  is  used  for  a  shorter  time,  the 
septum  is  liable  to  return  to  its  former  position. 

Secondary  hemorrhage  sometimes  occurs,  and  if  after  a  trial 
of  ice-sprays,  tannin,  etc.,  it  does  not  cease,  the  nose  should 
be  firmly  packed  with  strips  of  gauze  moistened  with  the  com- 
pound tincture  of  benzoin.  The  compound  tincture  of  ben- 
zoin prevents  decomposition  of  the  secretions  in  the  nose,  and 
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makes  it  possible  to  leave  the  dressing  intact  for  two  or  three 
days. 

These  methods,  or  some  modification  of  tliem,  will  prove 
successful  in  the  majority  of  cases. 

Where  there  is  an  angular  deflection  of  the  se[  turn  with 
considerable  thickening  along  the  line  or  crest  of  tlie  deflec- 
tion the  removal  of  the  thickened  crest  with  the  Bosworth  saw 
is  often  all  that  is  required. 

Sometimes  a  spur  is  present,  and  should  be  removed  at  a 
previous  operation.  It  may  be  done  at  the  time  of  the  Asch 
operation,  but  is  likely  to  be  attended  by  perforation  of  the 
septum  when  thus  performed. 

Nasal  Synechiae  (Adhesions). 

Etiology :  They  may  be  congenital  or  acquired,  and  are 
composed  of  fibrous,  cartilaginous,  or  bony  tissue.  They  are 
usually  caused  by  the  contact  and  plastic  union  of  two  opposed 
inflamed  surfaces.  They  may  follow  operations  and  cauter- 
izations of  the  nasal  mucous  membrane,  or  •  they  may  be 
present  in  deflections  of  the  septum. 

Treatment  by  removal  is  required,  as  the  band  affords 
considerable  obstruction   to  respiration.     The   band  may  be 

Fig.  109. 


Asch's  gouge. 
Fig.  110. 

Asch's  elevator. 

composed  of  bone-tissue  and  require  the  use  of  the  saw  for 
its  removal.  In  other  cases  it  may  be  mucous  or  fibrous 
tissue,  and  may  be  severed  and  separated  with  a  gouge  or 
elevator  (Figs.  109,  110). 
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Some  liealtliy  tissue  :it  either  end  of  the  synechia  should  be 
removed  to  separate  the  o})i)osed  surfaces  as  far  as  possible. 
Gauze  or  cotton  dressing  moistened  with  the  compound  tinct- 
ure of  benzoin  or  hydrozone  should  be  frequently  introdu(!ed 
to  prevent  contact  of  the  surfaces.  These  dressings  should 
be  continued  until  tlie  healing  process  is  con)pleted.  In  some 
of  my  cases  the  tendency  to  reunion  was  so  strong  that  it  was 
necessary  to  introduce  vulcanized  or  soft-rubber  splints  be- 
tween the  surfaces.  In  two  cases  they  were  worn  constantly 
for  three  or  four  months.  They  were,  of  course,  removed 
every  day  or  two  and  cleansed  before  re-introduction. 

Collapse  of  the  Nasal  Alae. 

Etiology  :  It  may  be  due  to  fault  of  formation  of  the  lateral 
cartilages  or  to  weakness  of  the  dilator  muscles  of  the  nares, 
as  in  mouth-breathers.  It  also  occurs  in  long,  pointed  noses 
with  narrow  openings,  from  contraction  of  the  constrictor 
muscles  of  the  nares. 

Treatment :  A  perforated  silver  tube  made  to  fit  the  anterior 
naris  should  be  introduced  and  worn  at  least  one-half  of  each 
day.  Stenosis  is  usually  greater  at  night,  hence  this  is  a 
favorable  time  for  its  introduction  and  use.  It  should  be 
worn  for  several  months,  changing  to  a  slightly  larger  size 
from  time  to  time. 


Ulceration  of  the  Nasal  Septum. 

Etiology  :  Ulceration  is  due  to  local  irritations  from  causes 
within  the  blood  or  from  external  influences.  A  lithremic 
diathesis  affords  a  local  irritation,  which,  when  the  local  pre- 
disposing conditions  are  present,  lead  to  ulceration  and  per- 
foration of  the  septum. 

The  external  influences  which  cause  it  are  the  inhalation  of 
dust-laden  air,  picking  at  the  nose  with  the  finger-nail,  and 
the  formation  of  desiccated  crusts  upon  the  anterior  portion 
of  the  septum.  A  prominence  upon  the  septum,  as  an  exos- 
tosis or  spur,  predisposes  to  the  formation  of  the  crusts,  the 
current  of  air  drying  the  mucus  more  rapidly  here  on  account 
of  its  exposed  location.     Foreign  bodies  and  pressure  from 
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intranasal  growths  may  cause  it.  Syphilitic  ulceration  and 
perforation  have  long  been  recognized  as  occurring  in  the 
nose.  Ulceration  or  perforation  of  the  septum  in  the  very 
young  should  excite  suspicion  of  congenital  syphilis. 

Ulceration  of  the  septum — treatment :  This  should  be  stimu- 
lating in  sluggish  ulcers,  characterized  by  grayish  indurated 
bottoms,  while  the  more  inflamed  and  boggy  red  ulcers  should 
receive  sedative  applications.  Mildly  stimulating  applications 
of  a  4  to  8  per  cent,  solution  of  the  nitrate  of  silver,  or  a  20 
per  cent,  solution  of  chromic  acid  are  suitable  lotions  for  the 
grayish  indolent  ulcers.  If  these  and  other  stimulating  ap- 
plications fail,  the  base  of  the  ulcer  should  be  curetted, 
thus  converting  it  into  an  acute  inflammatory  process.  In- 
flamed boggy  ulcers  should  be  treated  with  an  ointment  con- 
taining 2  per  cent,  of  carbolic  acid  ;  1  per  cent,  of  menthol  ; 
and  3  per  cent,  of  boric  acid.  The  nostrils  should  be  douched 
twice  daily  with  Dobel's  or  Seller's  solution  to  prevent  irrita- 
tion from  decomposed  secretions. 

Perforation  of  the  Nasal  Septum. 

Etiology :  Perforation  occurs  in  about  0.5  of  all  cases  un- 
der treatment  for  nasal  disorder.  Congenital  perforation  is 
very  rare.  The  causes  have  already  been  given  under  ulcer- 
ations, of  which  perforation  is  but  a  later  stage.  Ulceration 
and  perforation  are  due  to  («)  arrested  or  faulty  development ; 
(6)  to  local  inflammatory  action  ;  (c)  to  traumatism  ;  and  [d) 
to  some  systemic  poison,  as  syphilis,  the  infectious  fevers,  or 
the  lithsemic  diathesis.  It  is  most  common  during  middle 
life. 

Perforation  of  the  septum — treatment :  Little  can  be  done 
to  close  the  oj)ening.  Crusts  and  ulcerated  edges  may  form 
on  the  margins  of  the  perforation  and  occasion  considerable 
annoyance  to  the  patient.  Slight  hemorrhages  occur  upon 
forcibly  blowing  the  nose,  or  in  attempting  to  remove  the 
crusts  with  the  finger-nail.  These  conditions  can  be  rendered 
more  tolerable  by  suitable  treatment.  To  remove  the  crusts, 
have  the  patient  use  an  alkaline  solution  w'ith  a  nasal  douche 
until  they  are  softened  and  can  be  removed  without  disturbing 
the   epithelium   beneath.      In    this  way  hemorrhage  will  be 
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avoided.  Instillations  of  a  25  per  cent,  solution  of  hydro- 
zone  or  the  peroxide  of  hydroijen  will  also  soften  the  crusts. 
A  3  per  eent.  solution  of  the  nitrate  of  silver  has  served 
nie  well  in  the  eurc  of  the  ulcers  or  ahrasions  on  the  margins 
of  the  perforation.  Granulations  should  be  touelied  with 
fused  chromic  acid  crystals  or  the  actual  cautery. 


THE  PHARYNX. 


INFLAMMATIONS   OF  THE  PHARYNX. 

Acute  Pharyngitis. 

Etiology :  Five  per  cent,  of  all  diseases  oi  the  pharnx  are 
acute  inflammations.  It  is  most  common  among  the  young 
on  account  of  the  strumous  diathesis  which  manifests  itself 
at  that  period  of  life.  Either  insufficient  or  an  over-a!)un- 
dance  of  clothing  should  be  taken  into  account  in  studying  the 
etiology  of  the  disease.  An  over-rich  and  abundant  diet 
with  hot  drinks  predisposes  to  it.  Nasal  and  pharyngeal  ob- 
structions are,  however,  the  chief  causes  of  the  malady. 

Fig.  111. 


# 


Acute  pharyngitis  and  tonsillitis  \\  ith  u  licina  of  the  uvula. 

Acute  pliaryrisitis — symptoms:  The  functional  symptoms 
are  painful  deglutition,  hawking  or  hemming,  obstructed 
nasal  respiration,  temporary  defective  hearing,  anosmia,  and 
loss  of  taste.     The  objcclivc   symptoms   (Fig.    Ill)    embrace 
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a  <lrv,  rod,  swollen  membrane,  whicli  later  is  covered  with  a 
thick,  tenacious  mucus.  This  at  a  still  later  period  becomes 
mucopurulcMit.  The  consfifufionat  }<ipiij)fomf<  begin  with  fever 
(usually  hiuh  in  children),  a  dry  coated  tongue,  constipation, 
indigestion,  headache,  and  muscular  and  joint-pains  over  the 
whole  body. 

Acute  pharyngitis — treatment:  This  should  begin  with  the 
administration  of  calomel,  followed  by  a  brisk  saline  purga- 
tive. Aconite  '\u  one-drop  doses  should  be  given  until  the 
pulse  goes  down  and  the  skin  becomes  moist.  Antirheumatic 
remedies,  as  the  salicylate  of  sodium,  should  be  given  to  coun- 
teract the  gouty  diathesis.  Vegetable  tonics  are  indicated  in 
some  cases  on  account  of  the  stomach  disorder. 

The  local  treatment  should  aim  at  the  contraction  of  the  blood- 
vessels. Lozenges  of  guaiacum,  2  grains  each,  are  especially 
useful  where  there  is  a  rheumatic  diathesis.  Menthol,  ^ 
grain,  or  menthol  combined  with  oleum  eucalyptol.,  forms  a 
grateful  and  efficient  paste  or  troche.  Tannate  of  glycerin, 
steam  inhalations,  and  a})plications  of  lunar  caustic  are  of 
doubtful  value.  The  sucking  of  ice  or  cold  sprays  are  very 
grateful.  When  pain  and  great  congestion  are  present  equal 
parts  of  guaiacol  and  sweet  oil,  as  a  local  application,  are  a  most 
efficient  remedy.  A  saturated  solution  of  the  suprarenal 
extract  is  also  a  very  efficient  local  remedy  in  the  very  acute 
cases.  It  produces  a  smart  burning  sensation  for  a  few 
seconds,  but  quickly  relieves  the  congestion.  Menthol,  20 
parts,  to  80  parts  of  olive  oil,  should  be  used  in  less  severe 
cases.  Externally  wet  compresses  are  sometimes  of  value. 
Scarification  may  become  necessary  when  oedema  develops. 

Phlegmonous  Pharyngitis. 

Etiology :  This  type  of  j)harvngitis  develops  when  the 
patient  is  placed  under  unhygienic  surroundings,  as  foul 
gases  of  the  dissecting-room,  the  nursing  of  patients  affected 
bv  erysipelas,  foul  w^ounds,  and  the  exanthematous  fevers. 
Drinking  unsanitary  water  may  cause  it.  Patients  suffering 
from  the  exanthems  occasionally  develop  this  type  of  j)haryn- 
gitis. 

Phlegmonous  pharyngitis — symptoms  :  The  attack  is  usually 
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ushered  in  by  a  feeling  of  languor,  quickly  followed  by  rigors, 
high  temperature,  a  nipid  pulse,  and  delirium. 

The  characteristic  symptom  is  the  suppurative  inflamma- 
tion involving  the  deep  structures  of  the  pharynx.  The  pus 
burrows  beneath  the  deep  cervical  fascia  or  into  the  oesophagus. 
(Edema  of  the  larynx  may  develop,  and  be  attended  by  the 
danger  of  suffocation.  Hemorrhage  may  occnr  on  account  of 
the  slonghing. 

The  tonsils  are  often  involved  and  may  cause  the  disease  to 
be  mistaken  for  peritonsillar  abscess.  There  is  pain  upon 
swallowing.  Gangrenous  sloughing  may  occur.  The  cervical 
glands  are  swollen.  Streptococcus  infection  is  usually  found, 
although  it  is  often  a  mixed  infection. 

The  prognosis  is  unfavorable  for  the  following  reasons  : 

1.  The  patient  may  suffocate  on  account  of  oedema  of  the 
larynx  ; 

2.  The  pus  may  burst  into  the  oesophagus  or  the  trachea ; 

3.  Erosion  of  large  vessels  may  cause  fatal  hemorrhage ; 

4.  A  fatal  degree  of  septictemia  may  develop. 

The  duration  of  the  disease  is  from  three  to  fifteen  days. 
Paralysis  of  the  palatine,  faucial,  and  pharyngeal  muscles 
may  be  a  temporary  sequel. 

Phlegmonous  pharyngitis — treatment :  On  account  of  the 
profound  constitutional  disturbance,  general  tonics,  as  iron, 
strychnine,  quinine,  etc.,  should  be  given.  If  great  depres- 
sion exists,  stimulants  in  large  quantities  are  indicated. 

Local  remedies :  Wet  comjiresses,  ice  sucked  and  swallowed, 
cold  demulcent  drinks,  and  lozenges  composed  of  guaiacol 
(gr.  2),  hydrochlorate  of  cocaine  (gr.  ^),  and  menthol,  are  all 
valuable  remedies  in  relieving  the  distress  from  tumefaction, 
and  altered  functions  of  the  parts.  Scarifications  are  of  doubt- 
ful value,  as  the  disease  is  of  a  serious  infectious  type.  If  it 
w^ere  a  sim))le  hypememia  of  the  nienibrane,  scarification  would 
be  indicated. 

Traeheotomy  should  be  performed  if  severe  dyspnoea  de- 
velops from  extension  of  the  oedema  into  the  larynx.  The 
toxjemia  attending  the  disease  is  so  great  that  even  this  radical 
measure  does  not  always  save  the  life  of  the  patient. 
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Retropharyngeal  Abscess. 

Etiology:  Lenox  J>ix)\vne  reports  that  in  thirty  years'  expe- 
rience in  out-patient  work  he  lias  seen  twice  as  many  cases  in 
adults  as  in  children.  Other  writers  say  it  is  chieHy  a  disease 
of  childhood.  Caries  of  the  cervical  vertobrfc  has  long  been 
given  as  one  of  the  chief  causes,  but  a  larger  experience  shows 
this  to  be  untrue.  The  loose  connective  tissue  beneath  the 
pharynx  is  a  favorable  site  for  abscess- formations  during  the 
acute  infective  inflammations  of  the  throat.  Tratunatisms,  as 
from  fish-bones  and  other  foreign  bodies,  may  also  give  rise  to 
it.  Occasionally  it  may  arise  from  nasal  or  middle-ear  inflam- 
mation. The  svphilitic  and  strumous  dyscrasise  predispose  to 
it. 

Retropharyngeal  abscess — symptoms :  The  subjective  or 
functional  symptoms  may  be  classified  as  follows : 

(a)  The  act  of  swallowing  is  interfered  with  ; 

(6)  If  the  abscess  is  low  down,  dyspnoja  becomes  an  im- 
portant symptom. 

(c)  The  respiration  is  stertorous;  and  if  the  larynx  is 
involved  it  is  stridulous ; 

(d)  If  the  vertebrae  are  diseased  rotary  movements  of  the 
head  cause  pain  ; 

(e)  The  temperature  may  or  may  not  be  elevated. 
Objectively  a  fluctuating  swelling  may  be  seen  upon  the 

posterior  wall  of  the  pharynx.  Aneurisms  should  be  excluded 
before  incision  is  made  to  evacuate  the  pus. 

Prognosis :  Those  cases  associated  with  caries  of  the  spine 
are  grave.  In  children  there  is  in  all  types  of  pharyngeal 
abscess  the  danger  of  strangulation  from  rupture  during 
sleep. 

Retropharyngeal  abscess — treatment :  As  soon  as  a  diagnosis 
has  been  made  the  abscess-cavity  should  be  freely  lanced,  the 
head  thrown  forward,  and  the  pus  expectorated.  If  the  ab- 
scess is  low  down,  it  may  be  necessary  to  enlarge  the  opening 
with  the  index-finger.  Local  anaesthesia  should  be  secured 
by  applying  cocaine.  The  incision  should  l)e  made  in  the 
median  line,  so  as  to  avoid  injuring  the  internal  carotid.  If 
caries  of  the  vertebrse  is  present  the  b.ead  should  be  fixed  by  a 
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jury-mast,  or  other  orthopedic  appliance,  to  prevent  frictional 
erosion  of  the  diseased  bones. 


Chronic  Pharyngitis. 

Synonyms  :  Clergyman's  Sore  Throat ;  Granular  Pharyn- 
gitis. 

Varieties  and  etiology :  Chronic  pharyngitis  may  assume 
one  of  four  types,  viz.  : 

1 .  Diffuse  injiammation  of  the  mucosa.  This  type  sometimes 
follows  the  acute  form. 

2.  Hypertrophy  of  the  lymphoid  tissue  surrounding  the 
pharyngeal  follicles,  ov  foUkular  pharyngitis  (Fig.  112).     As 

Fig.  112. 


Follifiilar  pharyngitis. 

the  lymphatic  structures  are  more  numerous  on  the  lateral 
walls  of  the  pharynx  the  nodular  thickening  is  most  prom- 
inent in  these  locations.  The  condition  is  sometimes  referred 
to  as  pharyngitis  lateralis  hypertrophica.  Mouth-breathing, 
struma,  and  other  dyscrasise  are  factors  in  the  ])roduction  of 
this  type  of  chronic  pharyngitis. 

3.  Exudative  pharyngitis  is  a  modification  of  the  follicular 
or  granular  type.     It  is  usually  thought  to  be  associated  with 

23— Eye. 
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the  rheumatic  diathesis.  The  secretion  instead  of  being  clear 
becomes  opaque  and  of  a  pasty  consistence,  as  in  follicular  ton- 
sillitis. 

4.  The  so-called  pharyngitis  sicca  is  not  a  true  inHaniniation 
but  a  dry,  glazed  (!ondition  of  the  mucous  membrane  due  to 
diseased  conditions  of  the  nose,  as  atropine  rhinitis  or 
rhinitis  with  colla})se  of  the  erectile  tissue  as  found  in  aniernic 
women  ;  and  to  nasal  stenosis.  Perhaps  a  more  appropriate 
name  for  the  condition  would  be  piiaryiigea  sicca.  Impr()|)er 
use  of  the  voice  and  methods  of  breathing  are  also  fruitful 
sources  of  chronic  pharyngitis. 

Chronic  pharyngitis — symptoms :  The  patient  usually  com- 
plains of  a  sense  of  fulness  in  the  throat,  with  slight  jmiii  or 
discomfort,  and  is  troubled  with  hawking  and  ex{)ectoniting 
on  rising  of  mornings.  When  the  second  stage  (simple  ft)l 
licular  or  granular)  is  reached  the  voice  tires  more  easily,  and 
the  throat  becomes  more  painful  after  slight  use.  The  voice 
after  a  time  becomes  husky,  necessitating  frequent "  hemming" 
to  keep  it  clear.  Cough  is  a  troublesome  symptom  in  all 
varieties,  but  more  especially  in  the  follicular  and  exudative 
types.  The  hearing  is  sometimes  impaired  by  plugs  of  mucus 
in  the  Eustachian  tubes,  and  more  rarely  by  extension  of  the 
inflammation  into  the  middle  ear. 

Chronic  pharyngitis — treatment :  It  is  well  to  begin  the 
treatment  by  the  administration  of  a  saline  cathartic,  fol- 
lowed with  iron,  tonic  doses  of  quinine,  nux  vomica,  phos- 
phorus, etc.  The  use  of  spirits,  tobacco,  and  an  over-rich  diet 
should  be  interdicted.  If  the  uinda  is  elongated,  it  should 
be  amputated  at  about  its  middle  portion.  The  local  use  of 
vegetable  astringents,  as  rhatany,  krameria,  glycerite  of  tannin, 
etc.,  is  of  value  in  the  simpler  cases. 

In  the  follicular  variety  the  mineral  astringents,  as  the  per- 
chloride  of  iron,  sulphate  of  copper,  nitrate  of  silver,  and  the 
ethereal  tincture  of  iodine  are  of  greater  value  than  the  vege- 
table astringents.  The  truth  is  that  nothing  short  of  caustic 
applications  (Fig.  113)  to  the  enlarged  lymphoid  nodules  is 
of  lasting  benefit.  London  paste,  lunar  caustic,  chromic  acid, 
etc.,  have  given  way  to  the  more  convenient  and  thorough 
electric  cautery.  The  small  platinum  wire  point  can  be  lim- 
ited to  a  much  smaller  area  than  the  mineral  caustics.     Be- 
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fore   using  either  the  chemical  or  electric  cautery  the  pha- 
rynx should  be  cocainized. 

In   the  exudative  type  the  opaque   secretion,  with   a  small 
sharp  spoon,  should   be  squeezed  or 
scraped  out  of  the  follicles,  which  F^o-  US. 

should  then  be  lightly  cauterized  with 
the  line  platinum  electrode  brought  to 
a  red  heat.  Gouty  and  rheumatic 
remedies  are  indicated,  more  especi- 
ally if  the  patient  is  of  full  habit, 
and  has  migratory  pains  in  remote 
parts  of  the  body. 

Pharyngea  sicca,  caused  by  general 
anaemia  associated  with  collapse  of 
the  erectile  tissue  of  the  nose,  should 
suggest  the  administration  of  ap- 
propriate remedies  for  the  anaemia. 
If  it  is  due  to  stenosis  of  the  nose, 
nasal  surgery  should  be  resorted  to 
for  its  relief.  Local  applications  of 
a  mildly  aromatic  and  stimulating 
nature  are  grateful  to  the  patient. 
They  are  best  applied  with  an  atom- 
izer. Gargles  are  of  little  or  on 
value  unless  it  is  in  the  diffuse  vari- 
ety, which  may  be  regarded  as  sub- 
acute in  character. 

Tuberculosis  of  the  Pharynx. 

Pathology :  This  is  a  rare  disease, 
and  is  usually  secondary  to  pulmo- 
nary tuberculosis.  A  proper  diag- 
nosis is  not  always  made,  it  being 
regarded  as  an  acute  catarrhal  pharyngitis  (Fig.  114).  At 
first  the  membrane  is  red  and  infiltrated,  and  at  a  later 
period,  yellowish  spots  or  miliary  tubercles  appear  upon  its 
surface.  After  a  time  they  l)reak  down,  the  secretion  be- 
coming mucopurulent.  The  posterior  pillars  of  the  fauces 
become    stiffened    from   infiltration,   thereby    permitting    the 
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entrance  of  liquid  foods  into  the  postnasal  space.  Scar-tissue 
does  not  usually  form  in  tlie  wake  of  the  ulcerative  process, 
as  only  the  superficial  layers  of  the  membrane  are  involved. 

Fk;.   n4. 


Fauces  and  pharyugcul  waU  in  phthisis. 

Symptoms :  Pain  is  a  constant  symptom  that  gradually 
increases  from  a  dull  ache  to  sharp  lancinating  pains  which 
are  aggravated  upon  deglutition.  The  voice  becomes  thick 
and  muffled.  Cough  is  not  more  prominent  than  that  due  to 
the  attendant  pulmonary  tuberculosis.  The  breath  is  fetid. 
The  constitutional  and  local  symptoms  of  puluiouary  tubercu- 
losis are  present.  Tubercular  inflammation  of  the  middle  ear 
is  often  an  extension  of  the  process  by  way  of  the  Eustachian 
tubes. 

Prognosis :  This  is  quite  grave,  death  often  following  within 
a  few  months.  If  the  process  in  the  pharynx  is  primary,  the 
prognosis  is  much  more  favorable.  Primary  tuberculosis  of 
the  pharynx  is,  however,  an  extremely  rare  occurrence. 

Tuberculosis  of  the  pharynx — treatment:  There  is  little 
prospect  of  cure,  except  in  the  very  rare  primary  cases.  A 
4  per  cent,  solution  of  cocaine  painted  over  the  inflamed  sur- 
face gives  tem])orary  relief  from  the  pain.  Kyle  reports  that 
dilute  nitric  acid  in  equal  parts  of  water  is  as  effective  as 
cocaine,  and  that  the  juice  of  ))iueaj)ple  sprayed  into  the 
throat  affords  great  comfort.  The  thick,  tenacious  mucus 
and  mucopus  should  be  frecjiicntly  removed  from  the  pharyn- 
geal   wall    by   alkaline   and    antiseptic    sprays    and    gargles. 
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Fig.  Ho. 


The  use  of  the  curette  (Fig.  115)  on  the  infiltrated  areas,  if 
thorough  and  complete,  may  check  the  process.  Residence 
in  a  suitable  climate,  and  the  internal  administration  of 
the  carbonate  of  guaiacol  or  creosote  are  of 
positive  value  in  the  early  stages  of  the 
disease. 


Syphilis  of  the  Pharynx. 

About  3^  per  cent,  of  all  diseases  of  the 
fauces  and  pharynx  are  syphilitic. 

Forms :  It  may  manifest  itself  in  four 
forms — i.  e.  (a)  primary,  (6)  secondary,  (c) 
tertiary,  and  {d)  congenital  or  hereditary. 

The  primary  form  is  rare,  as  the  fauces  and 
pharynx  are  but  slightly  exposed,  on  account 
of  their  location,  to  primary  inoculation. 
Chancre  may  be  mistaken  for  tubercle  and 
epithelioma,  in  both  of  which  there  is  swell- 
ing of  the  lymphatic  glands.  It  is  usually 
recognized  as  syphilis  only  after  constitu- 
tional symptoms  develop. 


¥^ 


The  Secondary  Form. 

This  occurs  about  one  year  after  the  pri- 
mary infection. 

Upon  inspection  a  superficial  ulceration  or 
erosion  of  the  membrane  may  be  seen. 

Etiology:  Kaposi  believes  the  condition  to 
be  still  capable  of  infecting  other  individuals, 
and  that  many  children  feeding  from  a  wet- 
nurse  thus  contract  the  disease  from  the  sec- 
ondary manifestation  on  the  mammae.  Such 
cases  are  u.sually  regarded  as  inherited  syphi- 
lis. 

The  pathology  of  this  stage  is  as  follows : 
(a)  erythematous  patches,  superficial  infiltration,  exudative 
plaques,  or  condylomata  on  the  pillars  of  the  fauces,  uvula, 
and  velum. 


Hartman's 

curette. 


lateral 
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Secondary  symptoms:  Subjectively  they  are  those  of  an 
ordinary  sore  tliroat.  A  striking  peculiarity  of"  this  stage  is 
the  symmetrical  appearance  of"  mucous  patches  and  erythemat- 
ous areas  on  the  two  sides.  The  history  of  the  case  and  the 
peculiar  skin  eruptions  will  generally  enable  the  physician  to 
make  a  correct  diagnosis. 

Tertiary  Syphilis  of  the  Pharynx. 

Pathology:  This  form  appears  at  about  the  third  to  the  fifth 
year  after  the  primary  infection,  as  a  gummatous  infiltration 
which  rapidly  breaks  down,  forming  an  ugly  ragged  ulcer. 
The  pillars  of  the  fauces  are  most  often  affected,  the  loose  tis- 
sue affording  a  favorable  field  for  round-cell  infiltration. 
Another  site  often  afllected  is  in  the  median  line,  at  the  junc- 
tion of  the  hard  and  soft  palate.  The  ulcers  may  appear  upon 
the  tonsils,  tongue,  roof  of  the  mouth,  posterior  wall  of  the 
pharynx  or  buccal  surfaces.  The  deep  variety  of  gumma  is 
more  circumscribed,  and  when  it  breaks  down  is  more  de- 
structive. This  form  is  responsible"  for  most  of  the  cicatricial 
bands  remaining  in  the  wake  of  syphilis  of  the  fauces  and 
pharynx. 

Congenital  Syphilis  of  the  Pharynx. 

Occurrence  :  About  50  per  cent,  of  the  cases  become  mani- 
fest within  the  first  five  years  of  life.  It  occasionally  appears 
in  adult  life. 

Gross  pathology :  An  ulcer  appears  with  indurated 
edges.  Its  favorite  site  is  the  palate,  although  it  may  ai)j)ear 
in  any  other  situation.  If  the  palate  is  the  part  involved  the 
nares  may  be  invaded  by  direct  extension  thrt>ugh  the  floor  of 
the  nose.  According  to  Lenox  Browne:  "  Tlie  fauces,  the 
nasopharynx,  the  posterior  pharyngeal  wall,  the  nasal  fossae, 
the  septum  nasi,  the  tongue,  and  finally  the  gums  "  are  affected 
in  order  of  frequency.  In  the  secondary  form  the  diseased 
areas  tend  to  affect  both  sides  symmetrically,  while  in  this 
form  the  ulcer  is  almost  always  in  the  median  line.  It  also 
has  a  predilection  for  the  bony  structures. 

Influence  of  congenital  syphilis  upon  infectious  diseases  of 
childhood :   Lenox  Browne  sums  up  the  evidence  on  this  point 
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accumulated  by  syphilograpliers  as  follows:  "(1)  That  while 
congenital  sypiiilis  affords  no  absolute  protection  against  cer- 
tain acute  infectious  diseases,  its  existence  in  the  individual 
seems  often  to  mitigate  their  severity  ;  and  (2)  that  certain 
acute  diseases,  accompanied  by  an  exanthem — as  scarlatina 
and  measles — favor  the  dissipation,  at  least  tem})orarily,  of  the 
pharyngeal  and  other  manifestations  of  syphilis.  On  the 
other  hand,  when  diphtheria  supervenes  during  the  existence 
of  syphilitic  lesions  in  the  throat,  the  patient  is  liable  rapidly 
to  succuml)." 

Congenital  syphilis — s3miptoms :  They  vary  according  to 
the  extent  and  locality  of  the  ulceration  or  necrosis.  If  the 
roof  of  the  mouth  is  perforated,  or  if  the  pharyngeal  muscles 
which  shut  off"  the  pharynx  from  the  nasopharynx  are 
affected,  the  child  cannot  nurse  or  take  the  bottle.  Coryza, 
excoriations,  and  scabs  about  the  nostrils  and  upper  lip  may 
also  be  present.  The  child  has  what  is  popularly  called  the 
"snuffles";  others  call  it  "the  decay,"  on  account  of  the 
malnutrition  which  is  so  noticeable  in  these  sufferers. 

Syphilis  of  the  Pharynx — Treatment. 

The  secondary  stage  calls  for  the  administration  of  mercury 
in  mild  doses,  with  especial  care  to  avoid  producing  ptyalism. 
Direct  the  patient  to  wash  the  mouth  thoroughly  with  a  solu- 
tion of  the  chlorate  of  potassium.  Ijocal  applications  of  caustics, 
as  acid  nitrate  of  mercury,  are  of  value  in  the  active  ulcera- 
tive stage.  Iodine  vapors  or  ncbuhe  exert  a  beneficial  influ- 
ence in  those  cases  extending  to  the  Eustachian  tube  and 
middle  ear.  Insufflation  of  iodol  powder  on  the  ulcerated 
spots  has  superseded  the  use  of  iodoform,  as  its  odor  is  less 
offensive.  Amputation  of  enlarged  tonsils  should  not  be 
done  during  this  stage,  as  the  raw  surface  thus  created  would 
very  likely  assume  the  syphilitic  form  of  ulceration. 

The  tertiary  stage  calls  for  the  so-called  mixed  treatment. 
The  iodide  of  potassium  should  be  administered  during  the 
ulcerative  stage. 

It  is  wise  to  begin  with  about  3-grain  doses  and  gradually 
increase  them  to  the  ])()int  of  toleration.  After  the  subsidence 
of  the  acute  manifestations  some  ibrm  of  mercury  should  be 
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adiuinistered  for  about  two  years  in  order  to  prevent  a  recur- 
rence of  the  destructive  process. 

Local  applications  of  mineral  caustics  to  the  deep  ulcers  is 
to  be  recommended.  The  galvano-cautery  is,  however,  a  better 
method.  Gargles  of  the  permanganate  of  potash,  the  chlor- 
ate of  potash,  etc.,  exert  a  favorable  influence  upon  the  mor- 
bid process,  and  keep  the  surfaces  free  of  detritus,  which 
would,  if  left  in  situ,  excite  irritation. 

The  congenital  form  sliould  be  treated  about  the  same  as 
the  acquired.  As  children  tolerate  larger  doses  of  mercury 
proportionately  than  adults,  this  remedy  may  be  pushed  more 
vigorously.  The  nose,  mouth,  and  throat  should  be  kept  free 
from  crusts  by  douches  and  sprays,  after  which  the  throat 
should  be  sprayed  with  oily  solutions  containing  menthol, 
camphor,  and  eucalyptus. 


A  Comparison  of  Ssrphilitic  and  Tuberculous  Ulcers  (Lenox 
Browne). 


Syphililic  Ulcers. 

Deeply  excavated. 
Few  granulations,  highly  inflam- 
matory. 
Deep-red  areola. 
Sharply  cut  edges. 
Distinct  demarcation. 
Yellow  purulent  secretion. 
Discharge  profuse. 
Penetrating  to  deeper  tissues. 

No  fever. 


Tuberculous  Ulcers. 

No  apparent  excavation. 
Much  indolent  granulation. 

Faint  areola. 

Irregular  and  ill-defined  edges. 

Demarcation  indistinct. 

Grayish,  ropy  mucous  secretion. 

Discharge  scanty. 

Superficial,  with  lateral  in  place 

of  deep  extension. 
High  fever. 


Nasophar3aigeal  Catarrh,  or  Chronic  Postnasal  Catarrh. 

Etiology :  This  is  a  chronic  inflammatory  condition  of  the 
vault  of  the  pharynx  which  is  usually  associated  with,  and 
is  probably  secondary  to,  some  form  of  intranasal  disease.  It 
is  also  associated  with  certain  other  morbid  states  of  the  na.<so- 
pharynx.  According  to  Bosworth  there  is  no  physiologic 
connection  between  this  form  of  catarrh  and  catarrh  of  the 
lower  pharynx,  as  the  pharynx  is  a  part  of  the  digestive  tract 
rather  than   a   part  of  the    respiratory  tract.     Nevertheless 
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it  seems  that  the  irritation  resulting  from  the  discharges 
from  the  nasopharynx  must  to  a  certain  extent  cause  the 
catarrhal  process  in  the  oropharynx.  Catarrh  of  the  naso- 
pharynx is  rarely  a  primary  atf'ection.  It  is  almost  always 
secondary  to  intranasal  affections  and  adenoid  disease  of  the 
nasopharynx.  The  following  are  the  diseases  usually  responsi- 
ble for  tiie  condition  : 

1.  Nasal  stenosis  from  hypertrophy  of  the  turbinated 
bodies,  more  especially  of  their  posterior  extremities. 

2.  Polypi  causing  stenosis  and  suppurative  rhinitis. 

3.  Empyema  of  the  posterior  cthnioidal  cells  discharging 
posteriorly. 

4.  Empyema  of  the  sphenoidal  sinuses  discharging  poste- 
riorly. 

5.  Dry  rhinitis. 

6.  Atrophic  rhinitis. 

7.  Simple  chronic  rhinitis  with  collapse  of  the  erectile  tissue, 
as  found  in  anaemic  women  and  children. 

The  miscellaneous  causes  of  postnasal  catarrh  are  as  follows : 

1.  Pus  discharged  through  the  Eustachian  tubes  during 
otitis  media  suppurativa. 

2.  Follicular  or  other  disease  of  the  postnasal  lymphoid  tissue. 

3.  Disease  of  the  pharyngeal  bursa. 

4.  The  lymphatic  temperament  or  diathesis. 

5.  Excessive  use  of  alcoholic  stimulants. 

6.  The  weather,  season,  and  clothing. 
Nasopharyngeal  catarrh — symptoms  :  They  will  depend  upon 

which  of  the  foregoing  causes  is  operative  in  its  production. 
In  addition  to  the  nasal,  ear,  and  other  symi)toms,  the  patient 
complains  of  a  discharge  (pus  and  mucopus)  from  the  ujiper 
pharynx.  This  is  usually  described  as  "a  dropping."  If  the 
pus  is  from  the  nose  it  has  a  thick  yellow  quality  ;  while 
if  it  is  from  the  pharyngeal  bursa  it  is  more  fluid.  It  may 
accumulate  and  dry  during  the  night,  causing  morning  ex- 
acerbations of  nausea  and  vomiting  in  the  endeavor  to 
remove  it. 

The  diagnosis  should  be  addressed  more  to  differentiation  of 
the  causes  than  to  the  local  condition  per  se.  The  local  con- 
dition is  to  be  regarded  as  a  symntom  of  one  or  more  of  many 
causes. 
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The  prognosis  depends  upon  the  ability  of  the  examining 
pliysician  to  properly  locate  the  cause  and  relieve  the  same. 
li  the  intranasal  or  other  causes  are  removed  the  cure  of  the 
postnasal  catarrh  is  reasonably  certain. 

Nasopharyngeal  catarrh — treatment :  In  view  of  the  fore- 
going statements  it  is  apparent  that  local  washes,  sprays, 
and  astringent  applications  aiford  but  temporary  relief  in  the 
great  majority  of  cases.  The  treatment  must  be  addressed  to 
the  removal  of  the  intranasal  and  other  causes.  The  treatment 
of  the  nasal  accessory  sinus-,  ear-,  and  adenoid-diseases  are 
considered  elsewhere,  and  will  not  be  further  elaborated  here. 

Local  alkaline  and  antiseptic  washes  used  with  the  post- 
nasal syringe  afford  marked  relief.  Seller's  or  Dobel's  solu- 
tions are  easily  obtained  and  are  well  suited  for  this  purjjose. 
Astringent  applications  to  the  nasopharynx  of  glycerotannin, 
argentic  nitrate  gr.  x  to  xxx  to  the  ounce  are  regarded  by 
some  as  efficient  remedies.  The  following  mixture,  sometimes 
spoken  of  as  the  Vienna  mixture,  has  proven  a  valuable  addi- 
tion to  the  local  treatment  in  the  practice  of  the  author: 

I^.  lodiu.  cryst.,  gr.  x  ; 

Potass,  iodid.,  gr.  xxx ; 

Glycerin.,  5j. — M. 

Sig.  To  be  applied  to  the  nasopharynx  with  a  cotton-wound 
applicator  after  cleansing  with  Seller's  or  Dobel's  solution. 

If  alcohol  is  used  to  excess,  it  should  be  interdicted.  The 
clothing  should  receive  proper  attention,  and  morning  plunge 
baths  recommended  for  their  tonic  effect. 

Tlie  thickening  in  the  vault  of  the  pharynx  should  be 
treated  according  to  methods  given  under  Adenoids. 

DIPHTHERIA. 

Definition  :  It  is  an  acute  infection  attended  by  constitutional 
and  local  symptoms,  due  to  a  specific  microorganism,  known 
as  the  Klebs-Loffler  bacillus.  The  infection  is  rarely  simple, 
but  is  usually  "  mixed "  with  streptococci,  staphylococci, 
diplococci,  and  tetragoni.  It  is  very  generally  held  that  the 
disease  is  more  virulent  when  there  is  mixed  infection,  and 
more  especially  if  streptococci  are  present  in  large  numbers. 
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The  Klebs-Loffler  bacillus :  This  is  a  rod-shaped  bacilhis 
varying  in  length  from  1.5  to  6  micromillimetres,  and  in  width 
from  0.5  to  0.8  micromilli metres.  These  bacilli  are  nsnally 
slightly  curved  and  somewhat  club-shaped  at  the  ends.  They 
are  usually  arranged  in  pairs,  either  parallel  or  at  an  angle  to 
each  other,  forming  figures  somewhat  like  the  letters  V,  N, 
M,  W,  or  X.  They  are  sometimes  single,  and  rarely  end  to 
end,  forming  long  threads.  They  stain  readily  by  Gram's 
method  and  Loffler's  methylene-blue. 

Bacilli  having  the  same  physical  characteristics  as  the 
Klebs-Loffler  bacilli,  but  without  power  to  cause  the  phe- 
nomena known  as  diphtheria,  are  called  non-virulent  Klebs- 
Loffler  bacilli.  They  may  become  virulent  under  certain  con- 
ditions not  yet  well  understood. 

Diphtheria — etiology  :  1.  The  cause  is  the  Klebs-Loffler  bacil- 
lus. It  was  formerly  thought  that  these  bacilli  remained  local- 
ized in  the  fauces  or  other  part  of  the  body  primarily  aifected  ; 
but  they  have  been  found  in  the  blood,  glands,  intestines,  and 
other  organs  of  the  body.  They  are,  however,  rarely  found  in 
any  considerable  number  except  at  the  point  of  initial  infection. 
They  find  in  the  fauces,  nose,  etc.,  a  suitable  soil  and  tem- 
perature for  their  growth,  and  are  propagated  in  great  num- 
bers. The  toxins  formed  in  consequence  of  the  presence  of 
the  bacilli  are  absorbed  and  carried  through  the  lymphatics 
and  bloodvessels  to  every  part  of  the  system.  In  this  May 
the  various  general  symptoms  are  developed.  The  fever  and 
great  depression  are  due  to  the  action  of  the  toxins  upon  the 
nerve-centres  presiding  over  the  production  of  heat  and  the 
processes  of  metabolism. 

2.  Age  has  an  influence  upon  the  susceptibility  of  the  indi- 
vidual to  the  disease.  While  it  may  occur  at  any  age,  95  per 
cent,  of  the  cases  are  in  persons  under  ten  years  ;  and  most  of 
these  occur  between  the  first  and  fifth  years.  Those  occurring 
in  adults,  as  nurses,  mothers,  and  others,  are  almost  invariably 
aifected  with  either  nasal  stenosis  or  enlarged  tonsils. 

3.  A  cold,  moist  climale  is  more  favorable  for  its  develop- 
ment than  the  warmer,  or  the  extremely  cold  ones.  The 
spring  and  fall  of  the  northern  temperate  latitudes  on  this 
account  are  especially  visited  by  this  disease. 

4.  Certain  preJbiposing  and  systemic  conditions  in  a  measure 
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account  for  the  prevalence  of  diphtlieria  in  the  cold,  damp 
temperate  climates.  For  instaiice,  catarrlial  diseases,  lymphoid 
hypertrophy  in  the  fauces  and  nasopharyngeal  space,  are  more 
prevalent  in  this  sort  of  climate,  and  predispose  to  the  diph- 
theritic infection. 

5.  Sanitation  should  receive  more  consideration  as  an  etio- 
logic  factor  in  diphtheria.  Soil  that  is  badly  drained,  in 
wiiicii  there  are  decavino-  veo^etahle  and  animal  matter,  atibrds 
a  nidus  from  which  it  may  spread  and  become  endemic. 
Plenty  of  pure  fresh  air  is  a  foe  to  the  disease,  while  the  stag- 
nant, dead  air  so  often  found  in  schoolrooms  and  sleeping  apart- 
ments adds  to  its  virulence  and  tendency  to  spread.  Sunshine 
is  rarely  mentioned  in  this  connection,  but  its  absence  from 
the  schoolroom,  home,  and  other  environment  of  children  may 
cause  widespread  dissemination  of  the  disease.  In  one  of 
the  great  London  Children's  Hospitals  a  few  years  ago  there 
were  certain  wards  in  which  all  the  diphtheritic  patients  were 
kept  until  all  signs  of  the  disease  had  been  absent  for  a  few 
days,  when  they  were  transferred  to  other  wards.  No  recur- 
rences among  these  transferred  cases  were  reported  until  the 
outer  heavy  steel  blinds  were  closed  on  account  of  repairs  on  an 
adjoining  building.  A  few  days  after  the  sunlight  was  thus 
shut  out,  recurrences  became  the  rule  rather  than  the  exception. 

The  contagion  may  be  transmitted  by  sewer-gas,  privy  vaults, 
railway  trains,  winds,  drinking  water,  milk,  domestic  animals 
and  fowls,  and  from  one  person  to  another. 

Diphtheria — pathology :  The  bacillus  grows  upon  the 
raucous  membrane  and  the  toxins  are  elaborated  and  absorbed 
into  the  general  circulation.  The  toxins  are  regarded  by  some 
as  enzymes  liberated  by  the  l)acilli.  They  digest  the  proteids 
of  the  body,  thereby  forming  toxic  albumoses.  "  The  diph- 
theria toxins  do  not  all  originate  in  the  membrane,  nor  do 
the  albumoses  merely  accumulate  in  the  tissues ;  but  probably 
the  digestion  of  the  body-proteids,  by  the  action  of  the  en- 
zymes absorbed  from  the  membrane,  forms  the  toxins.  Tiiese 
poisonous  substances  are  of  two  kinds,  namely,  albumoses  and 
an  organic  acid,  w'hich  are  responsible,  by  their  action  on  the 
nervous  system,  for  all  the  symptoms — the  fever,  the  cardio- 
respiratory asthenia,  albuminuria,  and  paralysis."  ^ 
'  L.  Browne,  5th  edition,  p.  499. 
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The  first  effect  of  the  toxin  is  to  produce  a  local  oedema 
and  irregular  temperature. 

The/«/se  membrane  is  composed  of"  three  layers,  namely  :  (a) 
the  outer  or  superficial  layer,  whicii  contains  a  network  of 
fibrinous  exudate,  numerous  bacilli,  and  a  few  leucocytes;  (6) 
the  middle  layer,  which  contains  a  fibrinous  exudate,  many 
leucocytes,  and  few  bacilli ;  (c)  the  inner  layer,  which  is  modi- 
fied mucous  membrane,  the  coagulated  fibrin  having  penetrated 
the  mucosa  and  replaced  the  surface  epithelium. 

Round-cell  infiltration  occurs  in  the  mucous  and  submucous 
tissue.  Streptococcus  pyogenes,  staphylococcus  aureus,  and 
albus  are  also  found  in  the  inner  layer.  They  cause  secondary 
infection  in  the  lymphatic  glands,  lungs,  spleen,  and  kidneys. 
Inasmuch  as  the  fibrin  is  deeply  attached  to  the  mucosa,  its 
removal  is  difficult  and  is  attended  by  hemorrhage. 

The  pseudomembrane  due  to  cocci  is  feebly  attached  and 
easily  removed,  while  the  mucous  membrane  is  red  and  shiny 
and  does  not  bleed. 

Diphtheria — bacteriologic  diagnosis :  This  may  be  made  by 
smearing  a  portion  of  the  false  membrane,  or  some  of  the 
mucopurulent  secretion,  upon  a  cover-glass,  staining  it  with 
methylene-blue  and  placing  it  upon  a  glass-slide  and  examin- 
ing it  Avith  a  microscope  for  the  Klebs-LofBer  bacillus.  This 
method  is  rapid,  but  not  certain  to  reveal  the  bacilli  even 
when  present  in  large  numbers.  A  slower  but  much  surer 
way  is  to  make  a  culture  of  the  mucus  obtained  from  the  dis- 
eased membrane  on  dried  blood-serum,  such  as  is  used  in  the 
health  departments  of  our  large  cities.  The  bacilli  develop 
more  rapidly  and  more  characteristically  on  blood-serum  than 
on  other  mediums. 

The  gross  appearance  of  the  Klebs-Loffler  bacillus  culture 
is  that  of  pin-head  whitish-gray  specks,  with  regular  outline 
and  dry  surface.  The  centre  of  the  colony  is  darker  and 
more  opaque  than  the  edges.  The  colony  develops  in  twelve 
to  eighteen  hours,  which  no  other  membrane-producing  organ- 
ism will  do. 

The  streptococcus  develops  white  pin-point  specks  after 
twenty-four  hours. 

The  staphylococcus  growth  is  larger,  flocculent  or  snow- 
white,  thin,  and  iridescent  at  the  edges. 
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Diphtheria — clinical  diagnosis :  It  is  rare  under  one  year  of 
age.  It  is  most  often  located  on  the  faucial  tonsils ;  and  in 
the  nostrils  next  most  frequently.  It  may  be  in  the  nostrils 
and  on  the  fauces  at  the  same  time,  in  which  event  the  mor- 
tality is  high.  This  is  accounted  for  by  the  fact  that  the  nose 
affords  a  large  and  rapid  absorbing  surface  whereby  the  toxin 
enters  the  blood  in  large  quantities.  In  nasal  diphtheria  the 
discharge  is  fetid,  sanious,  and  irritating  to  the  upper  lip, 
which  becomes  excoriated  and  encrusted.  Epistaxis  is  a  com- 
mon occurrence  in  this  type.  The  sloughing  which  causes 
the  hemorrhage  exposes  a  surface  through  which  rapid  infec- 
tion may  occur  and  cause  great  })rostration,  pulmonary  a?dema, 
albuminuria,  etc.  The  infection  may  gain  entrance  to  the 
cranial  cavity  and  cause  meningitis.  Nasal  diphtheria  is  usu- 
ally a  mixed  infection.  The  Eustachian  tubes,  middle  ear, 
internal  ear,  and  eye  are  sometimes  the  seat  of  diphtheritic 
pseudomembrane.  Periostitis  and  oedema  over  the  mastoid 
are  complications  occasionally  met  with.  Simple  and  gran- 
ular conjunctivitis  predispose  to  eye-diphtheria.  The  result- 
ant opacity  of  the  cornea  may  cause  partial  or  complete 
blindness. 

Inflammation  of  the  cervical  and  submaxillary  glands  is  an 
early  and  significant  sign  in  diphtheria.  They  may  be  swollen 
before  the  appearance  of  the  membrane.  If  the  case  is  one 
of  pure  diphtheria  the  cervical  glands  alone  are  swollen  ;  if 
the  infection  is  a  mixed  one  both  the  cervical  and  submaxil- 
lary glands  are  enlarged  and  tender ;  and  if  the  infection  is 
from  cocci,  as  in  scarlatina,  the  submaxillary  glands  only  are 
affected. 

The  diphtheritic  membrane  appears  in  varying  colors  ac- 
cording to  the  stage  in  which  it  is  seen  and  the  type  of  infec- 
tion. It  ranges  from  a  white  to  a  gray,  yellowish-green, 
brown,  and  even  to  black,  according  to  the  quantity  of  pus 
and  blood  mixed  with  it. 

Diphtheria — visceral  complications :  The  bronchi  are  some- 
times hypertemic  and  oedematous.  Broncho-pneumonia  may 
develop  as  a  result  of  coccal  infection  in  the  mixed  type. 
Heart-clots  occasionally  develop  and  muscular  degeneration 
of  the  cardiac  muscles,  rendering  the  action  of  the  heart  weak 
and  irregular.     The  liver,  spleen,  and  kidneys  are  enlarged. 
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The  tubules  of  the   kidneys  become  inflamed  and  casts  are 
thrown  off  with  the  urine. 

Diphtheria— S3miptoms. 

They  vary  with  the  severity  of  the  disease,  type,  and  loca- 
tion of  the  area  of  infection,  age  of  patient,  and  the  stage  of 
the  disease. 

The  period  of  incubation  ranges  from  two  to  five  days. 
Symptoms  are  not  always  present  during  this  period  ;  but 
when  present  they  consist  of  general  malaise  and  slight  chill- 
iness. 

At  the  end  of  the  incubation  period  the  temperature  ranges 
from  99°  to  103°  F.  It  usually  remains  about  the  neighbor- 
hood of  100°  F.  Great  pyrexia  is  not  a  characteristic  feature 
of  diphtheria.  Low  temperature  with  profound  depression  is 
a  sign  of  great  toxsemia  and  is  of  grave  import. 

The  onset  of  the  disease  is  attended  by  slight  elevation  of 
temperature,  quickened  pulse,  slight  chills  or  chilly  sensations, 
dry  throat,  discomfort  or  pain  upon  deglutition,  malaise,  stiff 
neck,  aching  in  bones,  headache,  and  other  febrile  phenomena. 
Any  or  all  these  symptoms  may  be  very  slight  or  wanting. 
By  the  end  of  the  first  day  or  beginning  of  the  second  there 
are  lumbar  and  dorsal  jiains,  the  skin  is  flushed,  the  pulse 
quick  and  perhaps  feeble,  the  cervical  glands  enlarged  and 
tender,  the  urine  scanty  and  high  colored,  the  patient  dull 
and  unobservant. 

The  malignant  tjrpe  is  usually  unattended  by  prodromal 
symptoms.  It  begins  with  a  heavy  chill,  vomiting,  and 
sometimes  convulsions.  The  temperature  is  slightly  elevated 
and  disappears  on  the  second  day.  The  heart  is  feeble, 
irregular,  and  very  rapid,  the  skin  a  dusky  gray,  the  urine 
scanty  or  entirely  suppressed,  and  there  is  delirium  of  the 
low  muttering  type.  Food  is  refused  more  on  accoinit  of  in- 
difference than  pain  or  difficulty  attending  the  act  of  deglu- 
tition. Another  symptom  of  importance  is  the  absence  of 
the  tendon-reflex. 

The  tendency  to  laryngeal  diphtheria  is  not  so  pronounced  as 
in  the  milder  types.     Death  is  apt  to  occur  by  the  second  or 
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fourtli  (lav.  If  death  does  not  occur  by  the  second  to  the 
fifth  day,   hiryno^cal  stenosis  is  liable  to  take  place. 

The  pseudomembrane  at  the  beginning  of  the  Jird  day  ap- 
pears as  a  delicate  pearly  gray  film,  slightly  elevated  above 
the  surface  of  the  mucosa,  wliich  is  swollen  and  dark  red  in 
color.  If  the  diphtheritic  membrane  is  limited  to  one  side, 
the  catarriial  turgescence  of  the  mucosa  will  also  be  unilateral. 

At  the  beginning  of  the  second  dny  the  membrane,  wiiich 
on  the  first  was  in  patches,  is  now  extended  until  it  covers  all 
or  nearly  all  of  the  tonsil.  Its  color  is  yellowish  and  opaque, 
and  the  surface  presents  a  soft,  velvety  appearance.  It  stands 
out  more  prominently  from  the  surface  of  the  mucosa,  giving 
the  im})ression  of  considerable  thickness.  Mucopurulent 
secretion  is  noted  about  the  edges,  separation  from  the  under- 
lying mucosa  having  begun.  It  may  come  away  in  fragments 
or  en  masse. 

By  the  thii-d  day  the  membrane  is  brownish  or  blue  in  color 
owing  to  the  admixture  of  blood.  It  is  more  elevated  from 
the  surface  and  separation  is  complete.  The  temperature 
subsides,  and  if  it  should  become  elevated  again  reinfection 
has  occurred  or  a  new  area  has  become  involved. 

If  reinfection  does  not  occur,  the  febrile  movement  will 
have  entirely  subsided  by  the  end  of  the  fourth  day.  Care- 
ful attention  should  be  given  the  case  for  a  week  longer,  as 
a  recurrence  may  take  place  or  some  serious  complication  arise. 

The  tongue  on  the  second  or  third  day  of  diphtheria  be- 
comes dry,  furred,  and  brown,  while  the  breath  is  fetid. 

Up  to  the  second  and  third  day  the  chief  danger  is  from 
septic  'pokonivg.  After  the  second  day  it  is  from  laryngeal 
stenosis,  although  septic  poisoning  and  other  conditions  may 
also  lead  to  a  fatal  termination. 

Invasion  of  the  larynx  is  marked  by  hoarseness  or  aphonia, 
which  is  followed  some  hours  later  by  dyspnoea,  both  inspira- 
tory and  expiratory,  although  inspiration  is  more  difficult. 
Subclavicular  and  abdominal  depression  are  marked.  ^  The 
laryngeal  invasion  is  attended  by  a  sudden  increase  in  the 
temperature.  The  membrane  may  be  expelled  in  part  or  as 
a  cast  on  the  third  or  fourth  day,  and  the  process  of  resolu- 
tion or  that  of  the  reformation  of  the  pseudomembrane  may 
now  take  place. 
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Diphtheria — prognosis :  This  varies  with  the  epidemic  and 
the  stages  of  the  same  e])i(Ieinic.  The  l)eginning  of  an 
epidemic  is  often  mild,  rapidly  l)ecoming  more  virulent,  and 
tinally  subsiding  until  all  virulence  is  lost. 

Climate  and  season  influence  the  prognosis,  warm  weather 
rendering  it  more  favorable.  Early  depression  indicates  a 
profound  toxaemia  and  renders  the  prognosis  very  grave. 
Nasal  diphtheria  is  attended  by  rapid  absorption  of  toxin. 
Laryngeal  stenosis  is  always  a  grave  symptom,  but  treatment 
often  succeeds  in  averting  a  fatal  issue.  Paralysis  oj  the  car- 
diac and  respiratory  muscles  may  increase  the  gravity  of  what 
is  otherwise  a  mild  case.  Nephritis  adds  about  2.5  per  cent, 
to  the  mortality-rate.  A  high  temperature  should  be  regarded 
as  an  evidence  of  complications  of  a  serious  nature.  Menin- 
gitis and  visceral  complications  add  to  the  gravity  of  the 
disease,  and  should  render  the  prognosis  guarded,  even  in 
mild  forms  of  diphtheria. 

Diphtheria— Treatment. 

Although  the  introduction  of  antitoxin  as  a  remedy  has 
effected  a  revolution  in  the  treatment  of  dij)Iitlieria,  other 
remedies  of  recognized  value  should  be  given  with  as  much 
care  and  discretion  as  though  antitoxin  had  never  been  heard 
of. 

The  treatment  mav  be  studied  under  the  followino:  di- 
visions:  (1)  general  or  systemic,  (2)  local,  (3)  antitoxin,  (4) 
surgical,  and  (5)  sanitary. 

Diphtheria — general  or  systemic  treatment:  The  purpose  of 
general  treatment  is  to  ])romote  the  elimination  of  the  toxin 
and  to  increase  the  vital  power  of  the  cells  of  the  body  so 
that  they  will  resist  the  toxin  until  the  course  of  the  disease 
has  expended  itself. 

Among  the  remedies  which  promote  the  elimination  of  the 
toxin  calomel  stands  at  the  head.  It  should  be  administered  in 
full  doses  at  frequent  intervals  so  as  rapidly  to  obtain  its  effect. 
A  preexisting  diarrhoea  should  not  prevent  its  use.  Turpen- 
tine in  milk  has  advocates,  and  it  will  at  least  stimulate  the 
excretions  through  the  kidneys.  Alcohol  in  liberal  quantities 
is  of  undoubted  value  in  cases  in  which  there  is  great  depres- 

24— Eye. 
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sion  due  to  toxaemia.  Children  (•('  a  few  years  of  age  may  be 
given  8  to  10  ounces  daily  without  danger  of  intoxication, 
ar^.d  with  the  most  hapjn-  results.  The  carbonate  of  amnio- 
n'.uni  adds  to  its  effect.  Tiie  tincture  of  iron  in  glycerin  (1 
drachm  to  the  ounce),  given  in  teaspoonful  doses  every  two 
hours,  has  a  decided  influence  upon  the  local  as  well  as  upon 
the  general  condition  of  the  patient.  It  adds  to  the  cardiac-, 
respiratory-,  and  I)l()()d-j)ower,  enabling  the  system  more  effec- 
tually to  resist  the  toxins  already  in  the  circulation,  and  perhaps 
to  check  their  j)roduction. 

General  tonics  should  be  given  at  the  commencement  of 
convalescence  in  order  to  promote  assimilation  and  digestion. 
Water  should  be  given  freely,  as  there  is  need  of  the  fluid  to 
dilute  and  carry  off  the  toxins  through  the  excretory  organs. 

Diphtheria — Local  Treatment. 

Local  applications  of  lactic  acid  in  one-fourth  to  one-half 
strength  to  the  diphtheritic  membrane  by  means  of  a  cotton- 
wound  applicator  facilitate  the  exfoliation  of  the  pseudo- 
membrane  from  the  mucosa. 

Hydrozone  has  the  double  effect  of  promoting  the  separation 
of  this  false  membrane  and  diminishing  the  virulency  of  the 
microbic  action.  It  should  be  applied  with  a  swab  or  spray 
(Fig.  116)  every  one  or  two  hours. 

Insufflation  of  sulphur  is  of  especial  value  in  those  cases  in 
which  coccal  infection  is  predominant. 

The  normal  salt  solution  (0.3  per  cent.)  or  boric  acid  in 
solution  should  be  used  every  hour  in  the  mouth,  nose,  and 
fauces  by  means  of  a  syringe.  This  is  preferable  to  the  use 
of  gargles,  as  they  are  usually  inefficient  in  children.  This  is 
especially  true  in  diphtheria  attended  by  marked  depression. 

The  following  formula  jirescribed  by  Lofifler  is  a  local 
remedy  of  considerable  value  : 

^.  Menthol,  10  parts. 

Toluol,  26      " 

Sol.  perchloride  of  iron,  fort.,  4      " 

Absolute  alcohol,  q.  s.  ad  100      "     — M. 

Sig.  To  be  applied  locally  once  or  twice  daily. 
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AVhen  diplitheritic  membrane  has  extended  from  the  fauces 
into  the  nose  an  etfort  should  be  made  to  remove  it,  as  absorp- 
tion takes  place  very  rapidly,  quickly  producing  profound 
toxffimia.  The  mucosa  of  the  nose  should  first  be  cocainized 
to  reduce  the  turgescence.  It  should  next  be  irrigated  Avith  a 
syringe  applied  to  the  anterior  nares.  The  head  of  the  patient 
should  be  thrown  forward  over  a  basin  so  that  the  solution 
(normal  salt  or  boric  acid)  will   make  its  exit  through  the 

Fig.  116. 


Century  atomizer. 

opposite  nostril.  The  diphtheritic  membrane  should  be  care- 
fully removed  under  reflected  light  and  the  persulphate  of  iron 
applied  to  the  denuded  surface. 

Inhalations  of  the  vapor  of  slaked  lime  is  an  old  and  valu- 
able remedy  in  laryngeal  diphtheria.  It  should  be  adminis- 
tered as  follows :  A  temporary  wigwam  or  cone-shaped  tent 
should  be  constructed  by  the  use  of  sheets.  A  chair,  and  a 
wooden  vessel  of  two  to  three  galh)ns  capacity  half  filled  with 
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water,  should  be  placed  within  the  tent.  Two  or  three  pounds 
of  fresh  liino  should  then  be  thrown  into  the  vessel,  where  it 
soon  throws  off  steam  charged  with  small  particles  of  the 
lime.  The  patient  should  be  ])laced  upon  the  chair  or  held 
upon  the  lap  of  the  nurse  within  the  wigwam  for  five  or  ten 
minutes.  This  procedure  should  be  repeated  every  two  or 
three  hours.  In  this  way  the  diphtheritic  membrane  may  be 
caused  to  separate  from  the  trachea  and  bronchial  tubes  and 
be  expelled  in  fragments  or  en  masse.  Turpentine  may  be 
added  to  the  lime  vapors  with  advantage. 

Antiseptic  alkaline  sprays  are  of  value  in  mild  cases.  They 
should  be  used  in  the  fauces  every  hour. 

Diphtheria — Antitoxin  Treatment. 

The  theory :  The  blood-serum  of  animals  rendered  immune 
by  the  hypodermic  injection  of  pure  cultures  of  the  Klebs- 
Loffler  bacillus  has  the  property  of  preventing  and  sometimes 
curing  an  animal  subjected  to  the  diplitheritic  poison.  It  has 
the  same  power,  in  a  more  limited  degree,  in  the  human 
organism.  It  controls  the  pathogenic  action  of  the  micro- 
oi'ganism,  or  it  neutralizes  the  toxin  resulting  from  its 
presence.  Its  action  is  also  explained  as  being  due  to  render- 
ing the  cells  of  the  body  tolerant  of  the  toxin.  When  the 
disease  has  gone  on  to  tiie  stage  of  profound  depression  there 
is  no  response  to  the  administration  of  the  antitoxin. 

The  quantity  necessary  varies  with  the  individual,  the  epi- 
demic, the  part  infected,  and  the  age  of  the  patient.  In  a 
general  way  it  may  be  stated  that  the  dose  for  a  child  under 
two  years  of  age  should  be  from  600  to  1000  units;  while 
1500  to  2000  units  should  be  given  to  patients  more  than  two 
years  old.  A  prophylactic  dose  is  from  600  to  800  units. 
The  dose  may  be  repeated  in  twelve  to  twenty-four  hours  if 
improvement  has  not  set  in.  A  third  dose  may  also  be  given 
without  danger  in  unyielding  cases.  The  effect  of  the  anti- 
toxin is  manifested  by  the  subsidence  of  the  toxic  symptoms 
and  the  disappearance  of  the  pseudomembrane. 

Efifect  on  rate  of  mortaUty  :  If  it  is  administered  during  the 
first  twenty-four  hours,  the  death-rate  is  about  12  per  cent. ;  if 
given  during  the  second  twenty-four  hours,  it  is  about  25  per 
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cent. ;  and  if  given  during  the  third  twenty-four  hours,  it  is 
about  35  per  cent.  Hence  the  importance  of  early  administra- 
tion is  (juite  evident. 

The  sequelae  usually  following  diphtheria  are  in  no  way  in- 
fluenced by  antitoxin. 

The  mode  of  administering  antitoxin  is  by  hypodermic  injec- 
tion, the  subscapular  region  being  most  often  selected  for  the 
purpose. 

Diphtheria — Surgical  Treatment. 

Indications  :  ^Vhen  there  is  progressive  asphyxia,  signalized 
by  aphonia,  dyspnoea,  stridor,  and  recession  of  the  chest  and 
abdominal  walls  either  intubation  or  tracheotomy  should  be 
done  without  delay. 

The  dangers  attending  either  of  the  procedures  is  so  small 
as  compared  with  those  of  non-interference  that  the  latter 
should  not  be  allowed  to  weigh  against  the  former. 

Diphtheria — Intubation. 

The  choice  between  intubation  and  tracheotomy  should  be 
determined  by  the  age  of  the  patient  and  the  wishes  of  the 
parents.  Until  the  fourth  year  intubation  gives  a  mortality- 
rate  10  per  cent,  lower  than  tracheotomy.  From  the  fourth 
to  the  fifth  year  the  results  of  the  two  operations  are  about 
equal.  After  the  fifth  year  tracheotomy  seems  to  give  the 
most  favorable  result. 

Method  of  intreducing  the  tube  :  The  patient  should  be  taken 
on  the  lap  of  the  nurse,  his  head  held  firmly  against  her  left 
shoulder  with  the  left  hand  while  his  hands  and  arms,  ftjkled 
in  front,  are  held  with  her  right  hand  and  arm.  If  need  be, 
a  binder  or  sheet  may  be  wound  about  the  child,  thereby  en- 
abling the  nurse  to  hold  him  with  greater  ease  and  security. 
His  legs  should  be  fixed  firmly  Ix'tween  the  knees  of  the 
nurse.  An  assistant  stands  behind,  introduces  a  mouth  irag 
upon  the  patient's  left  side,  steadying  the  head  of  the  child 
between  his  hands. 

The  surgeon  should  stand  or  sit  in  front  of  the  child  and 
make  a  hastv  larvngosci)j)ic  examination  to  determine  if  there 
is  a  fragment  of   membrane   lying  over  the   glottic   fissure. 
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This  sometimes  happens  and  it.s  removal  with  a  swab  or  for- 
ceps obviates  the  necessity  of  intubation  or  tracheotomv. 

If  no  such  obstruction  exists  tiie  index-finger  of  the  left 
hand  is  introduced  into  the  mouth  and  pharynx,  catching  the 
right  side  of  the  epiglottis  and  holding  it  against  the  root  of 
the  tongue.  If  the  epiglottis  cannot  be  felt  (it  is  quite  small 
and  soft  in  young  children)  the  tip  of  the  finger  should  find 
the  arytenoid  cartilages  and  use  them  as  landmarks.  If  the 
finger  is  over  the  centre  of  the  epiglottis  it  interferes  with  the 
introduction  of  the  tube. 

The  tube  is  fixed  upon  the  introducer  (Fig.  117)  and  passed 
into  the  mouth  with  the  right  hand,  the  handle  of  the  intro- 
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Intubator  with  a  tube  in  the  proper  position  for  insertion  into  the  larynx  :  A, 
intubation  tube;  B,  fork  pushing  tube  away  from  obturator;  C,  knob  which, 
when  pushed  forward,  causes  the  fork  to  strike  the  head  of  the  intubation  tube. 

ducer  being  placed  against  the  chest  of  the  child  and  gradually 
raised  as  the  tip  of  the  tube  passes  back  of  the  dorsum  of  the 
tongue. 

When  the  tip  of  the  tube  has  reached  the  tip  of  the  finger 
holding  the  epiglottis  in  position,  the  handle  of  the  introducer 
should  be  suddenly  elevated  and  slightly  drawn  forward,  the 
tube  being  made  thereby  to  pass  downward  and  forward  along 
the  palmar  and  thumb  surface  of  the  finger  into  the  larynx. 
If  the  handle  is  not  thus  suddenly  elevated  and  drawn  forward 
the  tube  will  enter  the  oesophagus. 

As  the  patient  is  in  great  distress  the  whole  procedure  should 
be  done  w'ith  precision  and  speed. 

Before  introducing  the  tubeh  should  be  threaded  through  its 
shoulder  by  a  strong  silk  or  linen  thread  about  sixteen  inches 
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long,  the  ends  of  which  are  tied,  forming  a  loop.  This  should 
be  hooked  over  the  little  finger  of  the  left  hand  ready  for  use 
should  tlie  tube  enter  the  oesophagus,  or  need  to  be  removed 
for  any  other  reason.  ' 

When  the  tube  is  j^roperly  adjusted  the  thread  should  be  cut 
and  removed,  the  index-finger  being  introduced  and  held 
against  the  shoulder  of  the  tube  to  prevent  its  withdrawal. 

If  the  tube  is  too  small  it  will  be  coughed  up. 

A  scale  is  provided  with  each  set  of  instruments,  so  that 
even  the  inexperienced  can  select  a  tube  of  the  proper  size. 
Five  tubes  of  various  sizes  are  usuallv  furnished  with  each  set. 


Extubator:  A,  (he  jaws  partly  open:  B,  lever,  pressure  on  which  in  a  down- 
ward direction  opens  the  jaws;  C,  screw  which  regulates  the  extent  to  which  the 
lever  may  be  depressed  and  the  jaws  opened. 


The  objections  to  intubation  are  :  (a)  the  liability  to  cough 
up  the  tube  and  the  necessity  of  calling  the  ])hysician  to  re- 
introduce it ;  (h)  it  sometimes  interferes  with  deglutition  : 
liquid  food  can  usually  be  swallowed.  If  food  enters  the 
trachea  the  patient  should  be  made  to  lie  upon  the  stomach 
and  take  the  food  through  a  tube  ;  (c)  The  opening  of  the 
tube  being  small  it  sometimes  becomes  obstructed  by  false 
membrane,  thereby  necessitating  its  immediate  removal.  This 
is  sometimes  accomplislied  by  th(!  violent  efforts  of  the  child. 

The  tube  should  be  left  in  place  until  convalescence  is  well 
established,  as  evidenced  by  the  disapj)earance  of:  the  faucial 
membrane,  the  great  depression,  and  the  feeble  rapid  pulse. 
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Its  removal  is  accomplished  with  the  extubator  shown  in 
Fig.  118.  The  tip  should  bo  introduced  into  the  mouth  of 
the  tube,  guided  by  the  index-linger  of  the  left  hand.  It  is 
then  widened  by  pressure  upon  the  lever  B,  and  the  tube  re- 
moved by  reversing  the  movements  used  in  its  introduction. 

Diphtheria — Tracheotomy. 

The  indications  for  tracheotomy  are  much  the  same  as  those 
for  intubation,  the  chief  difrerence  being  the  age  of  the  patient. 
After  the  tiftli  year  tracheotomy  affords  a  somewhat  better 
mortality-rate  than  intubation.  Other  jwints  in  its  favor  are 
(a)  the  ability  to  get  lower  into  the  trachea  than  can  be  done 
by  intubation ;  (6)  the  tracheal  diphtheria  can  be  treated 
locally  through  the  wound  ;  (c)  deglutition  is  not  disturbed  ;  (tl) 
respiration  is  freer;  (f)  the  inner  tube  can  be  removed  and 
cleansed  frequently  by  the  nurse  without  calling  for  the  sur- 
geon ;  and  (/)  should  it  become  obstructed  by  false  membrane 
it  can  be  removed  and  freed  from  it  without  delay  or  ])ro- 
longed  danger. 

The  objections  to  tracheotomy  are  that  it  is  a  surgical  oper- 
ation, and  excites  the  prejudice  of  the  parents  ;  it  is  more  apt 
to  be  followed  by  broncho])neumonia  than  is  intubation,  on 
account  of  the  loss  of  nasal  respiration  ;  intubation  is  much 
more  easily  performed,  and  is  therefore  of  more  universal 
application. 

Intubation  is  much  more  commonly  practised  on  account 
of  its  apparent  simplicity.  All  physicians  are  not  prepared 
or  willing  to  perform  tracheotomy.  The  probability  of  death 
is  so  great  under  any  mode  of  treatment  that  physicians  hesi- 
tate to  perform  what,  to  the  minds  of  the  parents,  might  be 
considered  the  cause  of  death. 

The  objections  to  tracheotomy  are  largely  sentimental,  but 
thev  are  none  the  less  potent  on  that  account. 

The  death-rate  in  those  cases  actua/h/  requiring  and  receiv- 
ing intubation  or  tracheotomy  is  about  80  per  cent.  In  other 
words  the  percentage  of  recoveries  is  about  20  per  cent. 

Statistics  can  be  made  to  show  a  much  greater  percentage 
of  recoveries  by  taking  into  account  all  the  cases  intubated  by 
enthusiastic  supporters  of  this  mode  of  treatment  when  only 
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slight  laryngeal  stenosis  is  considered  a  sufficient  cause  for 
intubation. 

While  it  may  be  a  wise  procedure  to  intubate  in  slight 
laryngeal  stenosis,  it  is  not  just  to  compare  the  results  with 
those  of  tracheotomy,  an  operation  only  resorted  to  as  a  last 
resort. 

As  all  works  on  general  surgery  describe  the  various  meth- 
ods of  performing  tracheotomy  they  will  not  be  given  in  this 
brief  work. 

A  few  suggestions  as  to  the  after-treatment  only  will  be 
given.  The  wound  about  the  tracheotomy  tube  should  be 
covered  with  antiseptic  gauze.  The  opening  in  the  tube 
should  be  lightly  covered  with  one  or  two  thicknesses  of 
gauze  to  filter  the  dust  from  tlie  inspired  air.  The  atmos- 
phere of  the  room  should  be  l^ept  moist  by  steam  vapors  to 
provide  moisture  for  the  inspired  air.  The  temperature  of 
the  room  should  be  maintained  constantly  at  about  75°  F.  The 
inner  tube  should  be  removed  and  cleansed  by  the  nurse  every 
two  hours.  The  entire  tracheotomy  tube  should  be  removed 
every  twenty-four  to  forty -eight  hours  and  another  of  the 
same  size  introduced  in  its  place.  Warm  antiseptic  sprays 
may  be  used  from  time  to  time  through  the  tubes  to  thin  the 
raucous  accumulations  in  the  trachea. 

Diphtheria — Sanitary  Treatment, 

The  sanitary  treatment  of  diphtheria  in  the  home  should 
consist  of  the  following : 

Isolation :  The  sick  chamber  should  be  one  that  can  be 
isolated  as  much  as  possible  from  the  other  parts  of  the 
house. 

Sunlight:  It  should  be  one  exposed  to  the  sunlight,  pre- 
ferably on  tlie  southeast  or  southwest  corner  of  the  house. 

Ventilation:  The  room  should  be  thoroughly  ventilated  all 
the  time.  It  may  be  necessary  to  ]>rovide  an  extra  amount 
of  heat  on  account  of  the  free  ventilation. 

All  rugs  and  hangings  should  be  removed  from  the  room. 

The  linen,  bedding,  napkins,  and  handkerchiefs  siiould  be 
thrown  immediately  after  use  into  a  solution  of  mercuric 
bichloride  and  allowed  to  remain  a  few  hours  before  washing. 


378  NEOPLASMS  OF  Till':   PHARYNX. 

Tlie  expectoration  should  ho  received  into  a  vessel  contain- 
ing a  solution  of  the  hichloride  of  mercury. 

Attendants  :  Oidy  the  nurse,  or  nicniber  of  the  family  acting 
as  nurse,  should  be  allowed  in  the  room.  She  should  not  mingle 
M-ith  the  rest  of  the  family,  and  should  take  long  walks  in  the 
open  air. 

After  convalescence  has  been  established  for  seven  to  ten 
days  the  patient  may  be  allowed  to  mingle  with  the  family  and 
resume  his  former  place  in  child  life. 

The  room,  and  perhaps  the  house,  should  be  treated  accord- 
ing to  the  method  adoj)ted  by  the  health  board. 

NEOPLASMS  OF  THE  PHARYNX. 

Fibroma  of  the  Nasopharynx. 

Etiology:  This  is  a  tirm  fibrous  growth  arising  from  the 
base  of  the  sphenoid  bone  and  spreading  to  adjacent  tissues 
and  cavities,  more  especially  the  nose.  It  springs  from  ap- 
parently normal  tissue ;  and  occurs  in  persons  who  are  other- 
wise healthy.  Males  seem  to  monopolize  the  disease,  but  few 
cases  occurring  in  females.  Age  exerts  a  decided  influence,  it 
being  rare  under  ten  and  over  twenty-five  years.  Puberty 
marks  the  commencement  of  most  cases.  The  growth  is 
spontaneously  arrested  at  about  the  age  of  twenty  or  twenty- 
five  years. 

Fibroma  of  the  nasopharynx — symptoms :  The  early  symj)- 
toras  are  those  of  slight  irritation  and  nasal  stenosis.  As  it 
progresses  these  become  more  pronounced.  The  extension 
and  development  of  the  tumor  are  usually  rather  slow,  but 
may  be  quite  rapid.  Headache  and  aprosexia  are  usually 
present,  as  in  all  types  of  nasal  stenosis.  Frog-face  or  a  wide 
nasal  bridge  becomes  a  prominent  symptom.  As  the  neighbor- 
ing cavities  are  invaded  pain  becomes  a  symptom  of  impor- 
tance. Hemorrhage  may  become  a  grave  complication.  The 
surface  of  the  growth  is  interlaced  by  thin-walled  vessels, 
which  probably  accounts  for  the  hemorrhage.  Upon  examina- 
tion with  the  rhinoscopic  mirror  a  smooth,  rounded  tumor 
of  a  pale  pinkish  color  is  seen.  Sometimes  it  is  of  a  deep 
red  or  purplish  color. 
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Diagnosis :  Fibroma  is  firm,  dense,  and  elastic  to  the  touch, 
while  sarcoma  is  soft  and  yiehling.  Both  bleed  upon 
slight  mechanical  irritation.  Tiie  pain  in  sarcoma  is  apt  to  be 
referred  to  the  ear.  It  may  be  differentiated  from  fibro- 
polypus  by  its  firm,  broad  attachment,  while  the  fibropolypus 
is  penduh)us  and  easily  moved.  The  fibropolypus  is  also 
much  softer  to  the  touch. 

Prognosis  :  As  there  is  no  limit  to  the  growth  it  may  invade 
vital  parts  and  l)ecome  quite  a  grave  disease.  The  tendency 
to  severe  hemorrhage  also  adds  to  the  gravity  of  the  condi- 
tion by  impairing  tiie  health  or  causing  death.  If  it  is  early 
recognized  and  properly  treated  the  prognosis  is  quite  favor- 
able. 

Fibroma  of  the  nasopharynx — treatment :  Injections  of  the 
chloride  of  zinc  in  saturated  aqueous  solution,  repeated  at 
intervals  of  two  or  three  days  for  a  fortnight  or  more,  has 
occasionally  been  successful.  Acetic  acid  has  been  used  in 
the  same  manner. 

The  knife  is  objectionable  as  its  use  is  attended  by  serious 
hemorrhage. 

Electrolysis  has  been  used  with  about  the  same  success  that 
has  attended  its  use  in  fibrous  tumors  elsewhere.  It  is  not  a 
certain  remedy,  inasmuch  as  the  growth  is  dense  and  fibrous 
and  does  not  contain  the  fluids  tiie  presence  of  which  is  neces- 
sary to  the  best  action  of  electrolysis. 

Method :  An  electrode  with  several  ])endant  needles  should 
be  attached  to  the  negative  pole  of  a  powerful  galvanic  battery. 
The  positive  electrode  should  be  a  large  sponge  (one  foot 
square),  and  it  should  be  placed  upon  the  abdomen.  The  needles 
of  the  negative  pole  sliould  be  thrust  deeply  into  the  growth 
through  the  mouth.  The  electric  current  should  now  be 
sjraduallv  turned  on  l)v  means  of  a  finelv  ijraded  rheostat 
until  the  milliamperemeter  registers  from  25  to  50  ma. 
Great  caution  should  be  exercised,  as  the  growth  is  near  the 
brain  and  syncope  may  result  from  a  too  sudden  increase  in 
the  amount,  as  well  as  from  an  excessive  amount,  of  current. 
If  the  growth  were  remote  from  the  brain,  100  to  300  ma. 
might  be  advantageously  used.  Tlu;  objections  to  this  mode 
of  operating  are  ((()  the  danger  of  electric  shock  to  the  brain  ; 
(6)  its  uncertain  action  ;  (c)  it  may  need  to  be  used  more  than 
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once ;  (d)  the  unreliability  of  most  medical  electric  instru- 
ments ;  and  (r)  the  lack  of  scientific  knowledge  of  electro- 
therapeutics among  the  majority  of  medical  men. 

The  cold-wire  snare  and  ecraseur  may  be  used,  but  the  liabil- 
ity to  hemorrhage  is  so  great  that  their  use  should  be  under- 
taken with  caution.  A  single  case  in  my  own  experience 
empliasized  the  danger  of  this  metliod.  The  hemorrhage  was 
so  sudden  and  profuse  that  death  was  imminent  for  more  than 
two  hours. 

If  the  growth  is  large  it  may  become  necessary  to  make  a 
temporary  resection  of  one  of  the  superior  maxillae  to  effect 
its  removal. 

Fibrous  Polypus  of  the  Nasopharynx. 

Occurrence  and  structure :  This  is  more  rare  than  fibroma. 
It  starts  in  the  vault  of  the  pharynx  and,  like  fibroma,  extends 
into  the  nose.  The  j)Itari/n(/eal  portion  is  more  fibrous,  while 
the  }ta><a/  extension  is  more  myxomatous,  in  structure.  Unlike 
fibroma  it  does  not  distort  the  neighboring  l>ones  and  cavities, 
nor  is  it  attended  by  hemorrhage.  About  tMo-thirds  of  the 
cases  occur  in  females,  between  the  fifteenth  and  thirtieth 
years. 

The  prognosis  is  quite  favorable  under  treatment.  It  is  less 
apt  to  recur  after  removal  than  simple  polypus. 

Diagnosis  :  Articulation  is  impaired  as  the  uvula  and  velum 
loose  their  mobility.  The  tumor  hangs  free  in  the  naso- 
pharynx and  may  sometimes  be  seen  projecting  below  the 
soft  palate. 

Fibrous  polypus  of  the  nasopharynx — treatment :  The 
growth  may  be  seized  through  the  mouth  with  a  strong  pair 
of  forceps  and  twisted  from  its  attachments.  Damage,  how- 
ever, may  be  done  to  other  structures  by  this  procedure.  If  it 
is  attached  to  the  mucosa  and  periosteum  of  the  body  of  the 
sphenoid,  the  bony  walls  of  which  are  sometimes  quite  thin, 
evulsion  may  fracture  the  thin  plate  of  bone  and  expose  the 
sphenoidal  sinus. 

The  snare  is  a  safer  instrument  to  use  in  these  cases. 
Some  ingenuity  may  be  required  to  engage  the  growth  in 
the  loop. 
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Thomwaldt's  Disease. 

Definition:  This  is  a  coiKlition  in  which  there  is  a  chronic 
inflammation  of,  and  remnants  of  partially  atrophied,  ade- 
noids. The  thickening  on  the  posterior  wall  of  the  naso- 
pharynx is  in  the  form  of  a  ridge  on  either  side  of  the  median 
line.  Pus  accumulates  in  the  groove  thus  created,  becomes 
inspissated,  and  forms  a  central  crust  which  is  characteristic 
of  this  condition.     It  may  be  regarded  as  a  postrhinitis  sicca. 

The  treatment  should  be  addressed  to  the  attendant  rhinitis ; 
and  the  complete  eradication  of  the  fibrous  adenoid  ridges 
with  the  curette. 

Chondroma  of  the  Nasopharynx. 

Ssrmptoms :  These  are  much  the  same  as  those  of  fibroma, 
except  that  the  hemorrhage  is  absent.  Nasal  stenosis,  apro- 
sexia,  headaches  of  long  duration,  and  syncope  may  occur 
during  the  progress  of  the  disease.  Great  distortion  of  neigh- 
boring bones  and  cavities  occurs,  as  in  fibromata.  To  the 
touch  the  tumor  offers  a  firm,  hard,  resisting-  surface.  It  is 
not  so  hard  but  that  a  needle  may  be  thrust  into  it.  With 
the  postrhinoscopic  mirror  it  appears  as  a  smooth,  whitish- 
pink  tumor. 

Chondroma  of  the  nasopharynx — treatment :  Nothing  short 
of  a  radical  surgical  operation  will  be  effective.  Langen- 
beck's  operation  for  the  temporary  removal  of  the  superior 
maxilla  is  the  best  method  of  exposing  the  growth. 

Sarcoma  of  the  Nasopharynx. 

Occurrence  :  It  is  extremely  rare.  Unlike  sarcoma  in  other 
parts  of  the  body,  it  seems  to  occur  with  almost  equal  fre- 
quency at  any  time  between  the  ages  of  one  to  fifty  years.  It 
occurs  most  fretjuently  in  males. 

Sarcoma  of  the  nasopharynx — symptoms :  They  are  about 
the  same  as  those  of  fibroma,  except  the  hemorrhages  are  not 
so  .serious.  There  is  an  offensive  discharge  which  is  probably 
septic  and  accounts  for  the  early  disturbance  of  the  general 
health.    As  the  disease  advances  there  are  difficult  deglutition, 
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dyspnoea,  pain  in  the  ear,  impaired  hearing  or  complete  loss 
of  hearing.  Objectively  tiie  tumor  is  soft  and  elastic,  bleeds 
easily  upon  digital  examination,  unlike  Hbropolypus,  U'he 
glands  of  the  neck  are  not  enlarged  as  they  would  be  in  car- 
cinoma. Sight  may  be  destroyetl  by  pressure  upon  the  optic 
nerve  in  its  passage  through  the  sphenoid,  but  both  it  and 
hearing  may  return  after  the  removal  of  the  tumor.  There  is 
a  tendency  to  recurrence  after  removal. 

The  treatment  should  be  about  as  for  fibroma  and  chon- 
droma. 

Carcinoma  of  the  Nasopharynx. 

Symptoms :  In  its  early  stage  it  gives  rise  to  the  same  clini- 
cal phenomena  as  sarcoma.  There  is  early  glandular  enlarge- 
ment, which  persists  throughout  the  progress  of  the  disease. 

As  it  is  a  fatal  malady,  the  operative  treatment  will  not  be 
considered  in  this  work. 


THE  UVULA. 

Malformations  of  the  Uvula. 

Varieties :  Bifid  Uvula ;  Complete  or  Partial  Absence  of 
the  Uvula. 

Symptoms:  Cough  and  irritation  in  the  pharynx  sometimes 
occur  from  the  presence  of  a  bifid  uvula. 

The  treatment  consists  of  removing  the  mucous  membrane 
on  the  opposed  surfaces  of  the  divided  uvula  and  bringing 
thera  together  W'ith  catgut  sutures. 

Ulceration  of  the  Uvula. 

Occurrence :  This  is  rare  as  a  primary  condition,  and  is 
characterized  by  pain  upon  deglutition.  The  ulcer  is  usually 
npon  the  posterior  surface,  and  can  only  be  seen  with  the  aid 
of  the  laryngeal  mirror.  It  may  be  the  cause  of  a  supposed 
postnasal  catarrh. 

The  treatment  should  consist  of  the  application  of  the  solid 
stick  of  the  nitrate  of  silver  or  the  actual  cautery. 
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Mycosis  of  the  Uvula  (Leptothrix). 

Here,  as  in  tonsillar  mycosis,  there  are  the  ivory -colored, 
pointed,  and  elevated  patches  of  leptothrix. 

Acute  Inflammation,  or  (Edema  of  the  Uvula. 

The  etiology  is  very  similar  to  that  of  acute  tonsillitis,  the 
rheumatic  diathesis  being  a  prominent  factor. 

The  symptoms  are  those  of  slight  obstruction,  pain  upon 
swallowing,  and  a  tickling  cough.  A  general  pharyngitis  is 
often  associated  with  it. 

Acute  inflammation  of  the  uvula — treatment :  During  the 
acute  stage  it  should  consist  of  scarifications  and  alum  or  zinc 
sulphate  washes.  After  the  subsidence  of  the  acute  stage  it 
may  be  necessary  to  amputate  the  uvula  on  account  of  the 
elongation.  When  thus  elongated  it  gives  rise  to  a  distress- 
ing dry  cough. 

Relaxation  of  the  Uvula. 

Occurrence  :  As  this  condition  constitutes  90  per  cent,  of  the 
affections  of  the  uvula  requiring  treatment  it  will  be  given 
more  space  than  its  importance  seems  to  warrant.  It  is  a  con- 
dition, however,  of  considerable  interest  to  the  laryngologist 
on  account  of  its  frequent  occurrence  in  singers  and  public 
speakers.  It  is  commonly  associated  with  inflammation  of  the 
pharynx,  and  more  especially  in  those  Mho  strain  the  voice  in 
singing  or  speaking. 

Etiology  :  In  its  enlargement  the  vascular,  glandular,  fibrous, 
or  muscular  tissue  may  predominate. 

For  reasons  not  now  well  understood  there  is  sometimes  an 
entire  absence  of  muscular  fibres  in  the  elongated  uvula. 
Senility  cannot  account  for  it,  as  the  absence  is  noted  in  all 
ages.  The  absence  of  muscular  fibres  accounts  for  the  laxity 
in  some  cases.  As  most  persons  afflicted  with  chronic  relaxed 
throat  have  at  some  earlier  period  had  dij)htheria,  scarlet  fever, 
influenza,  etc.,  the  muscular  atrophy  may  be  due  to  paralysis 
arising  during  such  attacks. 

Relaxation  of  the  uvula — symptoms :  Coughing  paroxysms 
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occur  when  the  general  tone  of  the  system  is  lowered — i.  e., 
of  morniiiii^s  and  evenings.  There  is  a  tickling  sensation  in 
the  throat  with  more  or  less  discomfort  and  pain.  Muco- 
gelatinous  pellets  are  sometimes  thrown  out  during  the  par- 
oxysms. The  expectoration  is  occasionally  streaked  with 
blood,  which  alarms  the  patient,  as  he  suspects  tuberculosis. 
This  suspicion  is  still  further  confirmed  by  the  prostration  fol- 
lowing the  coughing. 

A  young  man  once  came  to  consult  the  author  concerning 
what  he  supposed  was  incipient  phthisis.  Examination  of  the 
chest  was  negative.  Inspection  of  the  throat  revealed  a  re- 
laxed uvula.  This  was  amputated  and  all  the  alarming  symp- 
toms rapidly  disappeared. 

Singers  are  particularly  annoyed  by  this  condition  as  it  in- 
capacitates them  from  pursuing  their  chosen  })rofession.  The 
special  symptoms  in  singers  are  pain  and  discomfort  after  using 
the  voice,  loss  of  brilliancy,  uncertain  register,  impaired  range, 
and  unsteadiness  of  tone.  In  time  hoarseness  supervenes, 
thereby  completely  destroying  the  singing  voice. 

I  must  again  quote  Lenox  Browne,  The  Throat  and  Nose, 
fifth  edition.  His  direction  for  objective  examination  of  the 
fauces  are  of  exceptional  value,  and  are  as  follows  : 

"1.  Direct  the  patient  to  open  the  mouth  without  taking  a 
breath,  and  the  relaxed  uvula,  which,  if  in  a  normal  condi- 
tion, should  on  inspiration  be  retracted,  will  be  seen  to  be 
Iving:  on  the  tongue. 

2.  Should  the  palate  not  drop  by  the  patient  thus  holding 
the  breath,  direct  him  to  breathe  out  through  the  nostrils, 
which  will  have  the  result  of  relaxing  the  palate,  and  the 
length  of  the  uvula  can  be  estimated. 

3.  Let  the  patient  then  breathe  in  deeply  through  the  mouth 
or  strike  a  high  note,  and  it  will  be  seen  tiiat  the  uvula  is  not 
entirely  drawn  up,  owing  to  paresis  of  tensor  palati  ;  or  that 
the  uvula  goes  up  in  wrinkles,  partly  from  the  same  cause  and 
partly  from  the  excess  of  relaxed  tissue. 

4.  Remember  that  the  amount  of  relaxation  depends  on 
the  relation  which  the  length  of  the  uvula  bears  to  the  arch  of 
the  palate. 

5.  In  those  cases  in  which,  observing  all  these  precautions, 
the  uvula  does  not  appear  to  be  relaxed,  and  yet  there  is  no 
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other  reasonable  cause  for  the  symptoms,  observe  carefully  the 
edges  of  the  curtain  of  the  soft  palate,  and  they  will  l>e  seen 
to  be  thin,  white,  and  (juite  translucent,  an<l  almost  to  flap 
about  with  the  respiration." 

Relaxation  of  the  uvula — treatment :  The  classical  treatment 
has  long  been  astringent  gargles  of  alum-water  and  solutions 
of  tannin.  Astringent  lozenges  with  eucalyptus,  cubebs, 
chlorate  of  potash,  guaiacum,  and  menthol  are  now  more  com- 
monly employed.  After  using  one  or  more  of  these  remedies 
for  a  few  days  the  amount  of  permanent  elongation  can  be 
accurately  estimated.  If  the  elongation  is  still  excessive  a 
portion  of  the  uvula  should  be  amputated.  The  incision 
should  be  made  in  such  a  manner  as  to  leave  the  wounded 
surface  toward  the  posterior  wall  of  the  pharynx.  Tiie  act 
of  swallowing  food  will  thus  be  free  from  discomfort  and  irri- 
tation. Tiie  operation  may  be  performed  by  grasping  the  tip 
of  the  uvula  with  a  pair  of  toothed  forceps,  drawing  it  forward 
and  downward  and  amputating  above  the  forceps  with  curved 
uvula-scissors ;  or  it  may  be  done  with  a  uvulatome,  an  in- 
strument resembling  Mathieu's  tonsillotome ;  it  may  also  be 
removed  with  an  electrocautery  snare.  A  5  per  cent,  solution 
of  cocaine  should  be  applied  to  the  surface  at  intervals  for  a 
few  minutes  before  resorting  to  either  of  the  foregoing  pro- 
cedures. 

THE  TONSILS. 

THE  FAUCIAL  TONSILS. 

Foreign  Bodies  in  the  Tonsils. 

The  tonsils  when  enlarged  present  a  surface  with  numerous 
pits  or  lacunae.  They  lie  between  the  anterior  and  ])osterior 
pillars  of  the  fauces,  hence  they  present  favoral)le  conditions 
for  the  lodgment  of  foreign  bodies,  such  as  fish  bones,  sharp 
splinters  of  bone  or  wood,  pins,  needles,  and  other  sharp  sub- 
stances. 

The  patient  should  be  directed  to  relax  his  throat  as  much 
as  possible  during  the  examination,  as  otherwise  the  tense 
pillars  of  the  fauces  may  conceal  the  foreign  body  from  view. 

25— Eye. 
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Faucial  Tonsils— Acute  Inflammations. 

General  description  :  Under  this  caption  will  be  considered 
what  is  sometimes  described  as  several  distinct  diseases,  i.  e. 
{a)  acute  supcrjicial  tonsiditis ;  (b)  follicular  tonsillitis;  and 
(c)  parencJtym'atous  tonsillitis. 

These  conditions  are  much  the  same  except  in  degree,  the 
nature  of  the  exudate,  and  the  point  of  greatest  inflammation. 
Clinically  the  various  conditions  are  often  associated  at  some 
stage  of  the  process  and  the  symptom-complex  can  be  best 
studied  as  an  entity. 

More  than  50  per  cent,  of  all  faucial  and  pharyngeal  dis- 
eases are  of  the  inflammatory  type.  When  the  crypts,  of 
which  there  are  ten  to  fifteen  in  each  tonsil,  are  chiefly  in- 
volved they  become  distended  with  epithelial  cells,  leucocytes 
and  microorganisms.  Stre])tococci  and  staphylococci  are  the 
ones  chiefly  associated  with  this  type  of  tonsillar  inflam- 
mation. 

Etiology:  The  parenchymatous  inflammation  may  be  at- 
tended by  hypertrophy  of  the  tonsillar  tissue,  especially  after 
rejieated  attacks.  In  children  it  seems  to  be  a  histopathologic 
law  that  slight  irritations  may  cause  hypertrophy  of  the  lym- 
phoid tissues.  Such  irritations  also  may  cause  it  as  arise 
during  a  cold,  scarlet  fever,  measles,  influenza,  diphtheria,  and 
other  exanthematous  fevers.  It  should  be  remembered,  how- 
ever, that  all  children  who  are  thus  exposed  do  not  have  en- 
largement of  the  tonsils.  There  must  be  some  other  condition 
which  determines  the  hypertr()])hic  process.  The  strumous 
and  rheumatic  diatheses  undoubtedly  play  an  important  role 
in  this  connection.  In  other  words  a  chronic  disturbance  of 
the  digestive  and  metabolic  processes  predisposes  to  tonsillar 
inflammation.  Just  what  the  primary  cause  may  be  is, 
perhaps,  not  now  known.  Heredity  should,  however,  be  con- 
sidered in  studying  the  etiology  of  tonsillar  diseases,  as  it  un- 
doubtedly has  an  influence. 

Tonsillitis  is  sometimes  epidemic  over  considerable  areas. 
Exposure  to  wet  and  cold,  the  sudden  changes  of  tempera- 
ture, insufficient  clothing  and  protection  to  the  feet,  are  suf- 
ficient to  cause  an  attack  of  acute  tonsillitis  in  many  indi- 
viduals. 
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The  disease  is  most  common  at  the  period  of  adolescence 
and  young  adulthood,  although  it  may  occur  at  any  age. 

Faucial  tonsils — acute  inflammations — symptoms  :  These 
vary  with  the  degree,  type,  and  location  of  the  focal  points 
of  inflammation.  In  the  simple  diffused  form  there  is  slight 
swelling  and  redness  accompanied  by  a  feeling  of  discomfort 
upon  deglutition.  The  pain  is  often  described  as  a  prickling 
one,  as  from  the  presence  of  a  fish-bone  or  other  small  sliver 
in  the  fauces.  When  the  tonsillar  crypts  are  filled  with  epi- 
thelial cells,  leucocytes,  and  microorganisms  there  is  not  so 
much  pain,  but  there  is  considerable  enlargement. 

If  the  crypts  are  lined  with  a  fibrinous  exudate,  the  symp- 
toms are  apt  to  be  much  more  severe.  The  rheumatic 
diathesis  is  particularly  manifest  in  this  form  of  tonsillar 
inflammation.  The  parenchyma  of  the  tonsil,  together  with  the 
contiguous  structures — /.  e.,  the  pillars  and  uvula-^are  often 
inflamed  and  oedematous.  This  Jibrinous  type  was  formerly 
often  mistaken  for  true  diphtheria.  The  pseudomembrane  is 
not,  however,  adherent  to  the  surface  of  the  tonsil  as  it  is  in 
diphtheria.  A  bacteriologic  examination  of  the  tonsillar 
secretion  will  aid  in  making  a  correct  diagnosis. 

Faucial  tonsils — treatment  of  acute  inflammations  :  All  forms 
of  acute  tonsillitis,  including  inflammations  of  the  areolar 
tissue  surrounding  the  tonsils,  may  in  many  instances  be 
aborted  by  the  timely  administration  of  the  tincture  of  aconite 
in  1-minira  doses  every  hour  until  there  is  tingling  in  the 
fingers  or  a  dry  prickling  sensation  in  the  fauces.  To  be 
effective  it  should  be  given  during  the  first  twenty-four  hours 
of  the  disease. 

As  tonsillitis  is  often  associated  with  the  rheumatic  diath- 
esis, the  salicylate  of  soda  should  be  given  in  3-grain  doses  every 
hour  until  there  is  marked  improvement  in  the  symptoms. 
The  internal  administration  of  the  carbonate  of  r/uaiacol  in  5- 
grain  doses  every  three  hours  is  a  remedy  of  considerable  value 
in  the  exudative  type. 

Guaiacol,  with  an  equal  amount  of  olive  oil ;  or  a  50  per  cent, 
aqueous  solution  of  the  nitrate  of  silver,  is  a  most  excellent 
local  application  in  the  acute  stage  of  the  superficial  inflam- 
mation. The  application  of  the  nitrate  of  silver  in  this 
strength  is  attended  by  some  danger,  as  a  single  drop  of  it 
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flowing  down  upon  the  larynx  would  excite  most  violent 
laryngeal  spasms.  Extreme  care  siiould  be  taken  to  remove 
the  excess  of  fluid  from  the  cotton-mop  before  applying  it  to 
the  surface  of  the  tonsil.  Solutions  of  this  strength  are  of  no 
value  in  the  later  stages.  In  the  acute  stage,  however,  they 
act  as  specifics.  In  the  author's  experience  only  one  or  two 
applications  have  been  required  to  abort  the  inflammation. 
The  effect  is  to  produce  rapidly  local  anaesthesia  and  blanching 
of  the  mucous  membrane. 

Other  local  remedies  of  value  are  solutions  of  the  salicylate, 
bicarbonate  and  chloride  of  sodium,  and  menthol.  The  men- 
thol should  be  applied  in  10  per  cent,  oily  solution  with  an 
atomizer. 

Peritonsillar  Abscess;  Quinsy. 

Symptoms :  If  the  inflammation  is  chiefly  centred  in  the 
loose  connective  tissue  surrounding  the  tonsil  (Fig.  119)  the 
movements  of  the  lower  jaw  are  very  much  interfered  with. 

Fig.  119. 


Peritonsillar  abscess  on  the  left  side,  inehiding  line  of  incision.    (Coakley.) 

The  soft  palate  and  uvula  are  cedematous  and  nasal  respiration 
impaired.  The  secretions  are  profuse  and  stringy  and  may  be 
composed  of  mucous  or  mucopurulent  matter.  The  patient 
has  a  stupid,  anxious  cast  of  countenance,  the  mouth  being 
open  and  the  saliva  driveling  therefrom. 
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The  pus  may  point  above  and  anterior  to  the  tonsil,  through 
the  anterior  pillar ;  or  it  may  point  low  through  the  posterior 
pillar  into  the  pharynx.  Upon  inspection,  one  or  both  sides 
of  the  fauces  will  be  found  to  be  very  much  swollen  and 
oedematous,  and  covered  with  heavy  mucus  which  is  mixed 
with  epithelial  cells,  cocci,  and  leucocytes. 

Quinsy — treatment :  The  tincture  of  aconite  if  administertd 
in  the  early  stage,  as  given  under  acute  inflammation  of  the 
tonsils,  may  abort  the  attack  before  the  formation  of  pus 
occurs.  Bosworth  recommends  that  the  patient  be  provided  with 
a  saucer  of  the  bicarbonate  of  soda  into  which  he  should  dip 
his  moistened  finger  at  frequent  intervals  and  j)laster  it  on  the 
inflamed  tonsil.  He  claims  that  it  reduces  the  amount  of  pain 
and  exerts  a  favorable  action  on  the  course  of  the  disease.  If 
marked  depression  is  present  the  tincture  of  iron  and  alcoholic 
stimulants  should  be  given. 

When  the  disease  has  progressed  to  abscess-formation  the 
point  of  greatest  fluctuation  should  be  located  and  freely 
incised  with  a  bistoury.  It  usually  points  above  and  anterior 
to  the  tonsil,  as  shown  by  the  straight  line  in  Fig.  119.  A 
small,  pointed  bistoury  should  be  used,  making  a  free  incision 
parallel  with  the  free  border  of  the  anterior  pillar,  so  as  to 
avoid  cutting  the  fibres  of  the  palatine  muscles.  The  edges 
of  the  wound  should  be  separated  with  a  ])air  of  forceps  to 
facilitate  the  escape  of  pus.  It  is  not  best  to  wait  for  spon- 
taneous rupture  of  the  ai)scess,  as  it  may  buri'ow  beneath  the 
deep  fasciae  of  the  neck  and  lead  to  serious  complications. 

Hypertrophy  of    the    Faucial   Tonsils   (Chronic    Enlarge- 
ment). 

Etiology  :  The  chief  prrrh'.'^posinr/  cansrs  of  enlargoniont  of 
the  tonsils  are  the  lymphatic  habit  and  the  strumous  diathesis. 
Heredity  undoubtedly  exerts  an  influence.  It  is  a  disease 
peculiar  to  childhood,  rarely  having  its  beginning  in  adult 
life.  With  the  passing  of  the  period  of  adolescence  the 
tendency  to  hypertrophy  disappears.  Sclerosis  and  shrinkage 
of  the  tonsillar  substance  begins  and  may  continue  until  it  is 
quite  firm  and  gristly.  Hypertrophy  rarely  begins  after 
puberty. 
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The  e.vcidiir/  can-^cfi  are  diitlitlicria,  scarlet  fever,  measles, 
small-pox,  and  acute  iiiHammations  of"  the  fauces. 

In  some  cases  no  cause  can  l)e  determined,  lience  it  is  said 
to  l)e  "  idiopathic." 

Morbid  anatomy:  Three  general  classifications  may  he 
made,  viz.:  (1)  True  Jn/pcrfrojtli)/,  in  which  all  the  elements 
composing  the  tonsil  are  increased  in  size  and  number.  Tiie 
lymphoid  nodules  arc  particularly  thus  affected.  (2)  Hyper- 
p'dHHi,  or  sclerosis,  in  which  the  stroma  or  connective-tissue 
framework  of  the  tonsil  is  increased.  As  the  process  advances 
the  bloodvessels  and  lymphoid  nodules  are  diminished  in  size. 
The  tonsil,  instead  of  being  soft,  as  in  the  hypertrophic 
varietv,  is  firm  and  unyielding  to  the  touch.  (8)  The  lacunar 
type  is  characterized  by  a  ragged  ai)i)earance,  and  has  been 
called  th(>  "  honey-combed  "  tonsil.  There  are  normally  from 
ten  to  fifteen  crypts  in  each  tonsil.  They  become  enlarged 
from  being  distended  by  accumulations  of  epithelial  cells, 
leucocvtes,  and  debris.  A  probe  can  be  passed  into  them  for 
a  half  inch  or  more.  In  the  lacunar  or  ''  ragi::ed  "  tonsil  they 
are  sometimes  found  to  comnnmicate  with  each  other.  This 
mav  l)e  due  to  the  absorption  of  the  intervening  Avail  by 
pressure  necrosis  ;  or  to  a  caseous  degeneration  of  the  lym])hoid 
nodules,  leaving  cystic  cavities  where  true  parenchyma  once 
existed. 

Sometimes  the  j^illars  of  the  fauces  are  adherent  to  the  ton- 
sils and  should  be  dissected  loose  before  attempting  the 
removal  of  the  latter. 

Chronic  enlargement  of  the  tonsils — symptoms :  These  arc 
mainly  those  due  to  mechanical  interference  with  the  normal 
functions  of  the  fauces,  larynx,  nasopharynx,  and  ear. 

The  nnis(;les  of  deglutition  are  ham])ered  in  their  action,  and 
the  child  in  conse(|uence  drinks  considerable  quantities  of 
water  witli  his  food.  Hypertemia  of  the  larynx  is  induced, 
and  the  voice  may  be  husky,  toneless,  and  easily  fatigued. 
The  tensor  palati  and  levator  ])alati  muscles  are  obstructed  in 
their  action,  and  as  they  largely  control  the  patency  of  the 
Eustachian  tubes,  the  ])roper  deration  of  the  tympanum  is  not 
accomplished.  Catarrh  of  the  tubes  and  middle  ears  is  thereby 
developed.  This  may  assume  the  suppurative  type  if  virulent 
pus-cocci  gain  entrance  into  the  tympanum. 
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Hypertrophy  of  the  pharyngeal,  lingual,  and  nasal  lymphoid 
masses  or  tonsils  is  commonly  associated  ^vith  enlargement  of 
the  faucial  tonsils.  The  nose  is  therefore  obstructed  by 
the  postnasal  adenoids  and  the  intranasal  tonsils  (lymphoid 
nodules  in  the  nasal  mucosa),  as  well  as  by  the  catarrhal 
thickening  of  its  mucous  membrane. 

Asa  remit  of  the  obstruction  to  nasal  respiration  the  patient 
snores  during  sleep.  The  facial  expression  is  somewhat  dull, 
and  the  mind  is  often  as  dull  as  the  face  betrays.  Aprosexia, 
or  difficult  attention,  is  a  comnion  symptom.  The  chest  is 
often  malformed,  pigeon-breast  being  the  usual  type.  This 
has  been  explained  upon  various  hypotheses,  most  of  which 
are  entirely  unsatisfactory.  The  mechanical  hypothesis  is  in- 
adequate and  illogical.  The  true  explanation  is  probably  to 
be  found  in  the  struma  and  malnutrition  that  predispose  to  the 
lymphoid  hypertrophy.  In  otlier  words  there  is  a  common 
cause  for  both  conditions. 

The  sense  of  smell  and  taste  are  sometimes  impaired. 

Objcdivehi  the  tonsils  appear  as  roundish  masses  projecting 
from  between  the  anterior  and  ])osterior  pillars  of  the  fauces. 
In  the  hypertrophic  type  they  are  of  a  pinkish-red  color, 
while  in  the  hyperplastic  type  they  are  much  paler.  In  the 
lacunar  variety  they  ajipear  as  ragged  masses  or,  if  seen  in  the 
earlier  stage,  as  swollen  tonsils,  with  the  crypts  filled  with  an 
ivory-colored  concretion. 

Hypertrophy  of  the  faucial  tonsils — treatment :  As  the  pre- 
disposing causes  of  hypertrophy  of  lymphoid  tissue  are  the 
strumous  and  the  lymphatic  habits,  coiisfiliidonal  remedies,  as 
cod-liver  oil  and  iron,  are  indicated.  The  food  should  be 
nutritious  and  easily  digested.  The  clothing  should  be  so 
regulated  as  to  protect  the  child  from  the  inclemency  of  the 
weather,  as  it  is  quite  important  that  he  should  have  an  abun- 
dance of  exercise  in  the  open  air. 

Numerous  local  remedies  applied  to  the  tonsils  for  the  pur- 
pose of  causing  them  to  .shrink  have  been  tried  from  time  to 
time. 

They,  however,  do  no  more  than  reduce  the  hy])era?niia 
of  the  mucosa,  the  hypertrophic  process  being  in  no  wise 
arrested. 

The  tincture  of  iodine  has  been  applied  to  the  tonsils  and 
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to  the  skin  over  the  angle  of  the  inferior  maxilla  with  the 
vain  hope  of  arresting  the  tonsillar  gro^vth. 

Chemical  caustics  were  formerly  in  vogue,  but  the  electro- 
cautery has  superseded  them. 

If/nij)uiic(ure  is  performed  as  follows :  1.  The  tonsil  is 
painted  at  intervals  of  one  minute  with  a  10  per  cent,  solution 
of  cocaine  until  local  anjesthesia  is  ])roduced.  2,  The  elec- 
trode (Fig.  120)  should  he  a  simple  pointed  one.  3.  It 
should  be  placed  against  the  tonsil  while  cold, 
Fig.  120.  and  the  current  connected,  so  regulated  pre- 
viously as  to  bring  the  platinum  point  to  a 
red  heat.  The  electrode  while  thus  heated 
should  be  plunged  to  the  depth  of  half  an  inch 
into  the  tonsil.  This  procedure  should  be  re- 
peated three  or  four  times  at  the  same  sitting. 
The  scar-tissue  resulting  fi'om  repeated  igni- 
punctures  causes  the  tonsil  to  diminish  in  size. 
Gaivanocavitery  This  mode  of  treatment  is  to  be  condemned,  as 
it  often  leaves  the  tonsils  in  such  a  ragged 
condition  as  to  afford  a  lodging  place  for  detritus  and  micro- 
organisms. 

The  lacunar  variety  of  enlarged  tonsils  may  be  treated  as 
follows : 

1.  Remove  the  accumulations  of  epithelial  cells  and  leuco- 
cytes from  the  crypts  by  scjueezing  the  tonsils ;  or  by  means 
of  a  tonsil  hook. 

2.  Cocainize  the  crypts  of  the  tonsil  with  a  cotton-wound 
applicator  saturated  with  a  20  per  cent,  solution  of  cocaine. 

3.  Introduce  the  cautery  tip  heated  to  a  cherry-red  color, 
into  four  or  five  of  the  crypts  at  each  sitting. 

4.  This  procedure  may  be  repeated  at  intervals  of  from 
four  to  seven  days  until  all  the  crypts  have  been  thus  cauter- 
ized. 

All  the  foregoing  focal  methods  of  treatment  are  but  make- 
shifts, to  be  used  only  when  the  following  radical  and  more 
reliable  methods  are  refused  : 

Tonsillotomy :  It  is  commonly  and  very  satisfactorily  done 
with  ]\Iathieu's  (Fig.  121)  or  Mackenzie's  tonsillotome. 
Mathieu's  instrument  is  a  ring-knife  cutting  from  behind 
forward,  while   the    Mackenzie   or    spade   tonsillotome   cuts 
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from  before  backward.  The  operation  may  be  done  as  fol- 
lows : 

The  anaesthesia  may  be  local  or  general.  Cocaine  (10  to  20 
per  cent,  solution)  applied  with  a  cotton-wound  applicator  at 
intervals  of  one  minute  will  produce  local  anaesthesia  in  from 
five  to  ten  minutes.  The  general  anaesthesia  may  be  produced 
by  the  administration  of  chloroform  ;  ether  ;  A.  C.  E.  mixture;; 
Schleich's  mixture  ;  bromide  of  ethyl ;  or  laughing-gas. 

Of  these  ether  is  perhaps  the  least  desirable,  as  it  is  irritat- 
ing to  the  air-tract.  It  has  been  my  own  custom  to  admin- 
ister the  bromide  of  ethyl  where  general  anaesthesia  was  de- 

FiG.  121. 


Mathieus  tonsillotome. 

sired.  The  child,  if  under  seven  years  of  agCj  should  be  held 
in  the  lap  of  an  assistant  whose  legs  should  be  crossed  over 
those  of  the  patient.  The  hands  and  arms  should  be  held 
with  the  left  hand  and  arm  of  the  assistant  while  the  right 
hand  holds  the  head  firmly  against  the  right  shoulder.  If  the 
patient  is  particularly  unmanageable  a  sheet  should  be  wound 
about  him,  thereby  enabling  the  assistant  to  hold  him  with 
greater  ease.  The  bromide  of  ethyl,  which  is  put  up  in  her- 
metically sealed  tubes,  should  now  be  administered  much  after 
the  same  method  followed  in  chloroform  anresthesia.  As  the 
anaesthesia  lasts  from  two  to  three  minutes  ample  time  is  af- 
forded for  the  thorough  removal  of  the  faucial  tonsils  and 
postnasal  adenoids  which  often  coexist. 

Introduce  a  moiith-r/ag. 

The  tonrf}ie  should  be  held  down  with  a  tongue-depressor 
while  the  tonsillotome  is  placed  over  the  tonsil  and  insinuated 
upon  the  same. 

The  tonsils  vuii/  be  made  to  jwotrude  into  and  engage  in  the 
tonsillotome  more  readily  if  an  assistant  exerts  pressure  under 
the  angle  of  the  jaw. 

The  moment  the  tonsil  projects  through  the  ring  of  the  knife, 
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the  blade  shoukl  be  forced  through  its  substance  and  the  oper- 
ation tluis  completed. 

The  instrninont  should  be  reversed  and  the  tonsil  upon  the 
opposite  side  removed  in  the  satne  manner. 

The  patient  should  then  be  <juiekly  thrown  forward  over 
a  basin  to  prevent  the  blood  from  enteiing  the  (esophagus  and 
trachea. 

The  (i/ter-trcatmenf  of  the  throat  should  be  as  for  simple 
acute  tonsillitis. 

The  tonsils  may  also  be  removed  with  a  cold  snare.  This 
method  is  more  practicable  in  adults  than  children.  Enlarged 
tonsils  in  adults  are  almost  always  of  the  hyperplastic  variety, 
in  which  the  walls  of  the  tonsillar  arteries  are  held  open  after 
incision,  by  the  firm,  fibrous,  noncollapsible  tissue  of  the  tonsiL 
In  this  class  of  cases  either  a  dull  tonsillotome  or  the  snare 
should  be  used. 

The  hot  wire  is  also  used  by  some  operators  to  diminish  the 
liability  to  primary  hemorrhage.  Secondary  hemorrhage  is 
more  apt  to  occur  after  removal  by  this  method. 

Another  method  of  removing  the  tonsils  has  been  devised 
by  Dr.  Pynchon,  which  he  calls  the  cautery  dissection  of  the 
tonsils.  He  claims  that  the  results  are  so  much  superior  to 
those  of  tonsi/lofo})iy  that  the  difficulties  of  the  method  are 
more  than  compensated  for.  The  steps  of  the  operation  are 
as  follows : 

Cocainize  as  for  tonsillotomy,  with  the  exception  that  the 
pillars  of  the  fauces  are  also  anaesthetized. 

Seize  the  upper  portion  of  the  tonsil  with  a  pair  of  long- 
toothed  forceps,  and  begin  dissecting  with  a  suitably  bent  or 
straight  cautery. 

One  half  of  the  tonsil  should  be  removed  at  the  first 
sitting,  the  remainder  in  the  course  of  ten  to  fourteen  days. 

Severe  secondary  hemorrhage  has  occasionally  followed  this 
procedure. 

Hemorrhage  is  prev'ented  or  the  probability  thereof  reduced 
to  the  minimum  by  the  application  of  a  50  ])ercent.  solution 
of  the  nitrate  of  silver  to  the  wound  immediately  after  the 
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operation.  The  Avound  should  be  gently  massaged  uith  a 
cotton-wound  applicator  dipped  in  equal  parts  of  the  tincture 
of  iron  and  glycerin  after  the  second  or  third  day. 

The  whole  tonsil  should  rarely  be  removed  at  one  sitting, 
as  the  danger  of  secondary  hemorrhage  is  very  much  increased 
thereby. 

The  author's  experience  with  this  method  of  operating  has 
been  limited  to  a  few  cases,  all  of  whom  have  been  adults. 
This  method  of  tonsillotomy  is  of  special  value  in  the  sclerotic 
tonsil.  By  its  careful  use  the  danger  of  hemorrhage  is  minim- 
ized. It  is  of  special  value  in  the  removal  of  enlarged  ton- 
sils of  singers  and  public  speakers,  as  it  gives  a  cleaner  result 
than  any  other  method  except  enucleation. 

This  subject  should  not  be  dismissed  without  a  final  word 
of  caution,  namely,  that  cautery  dissection  is  a  dangerous  pro- 
cedure unless  the  operator  is  thoroughly  familiar  with  the 
technique  of  the  operation. 

The  enucleation  of  the  tonsils  with  the  finger  is  destined  to 
receive  more  attention  in  the  future  than  it  has  in  the  recent 
past.  Adults  with  fibrous  tonsils  should  be  anaesthetized,  the 
head  hanging  over  the  end  of  the  operating-table  and  the  ton- 
sil dissected  with  the  finger  inserted  into  the  mouth.  Its 
inferior  attachment,  through  which  it  receives  its  blood  supply, 
should  be  severed  with  a  cold-wire  snare  to  prevent  hemor- 
rhage. This  procedure  is  safe,  leaves  a  clean  wound,  and 
assures  singers,  speakers,  and  others  that  future  trouble  from 
tonsillar  disease  need  not  be  feared. 

Faucial  Mycosis— Mycosis  Tonsillaris. 

Etiology :  This  is  a  form  of  bacterial  disease,  or  rather  a 
form  of  bacterial  growth,  attending  certain  morbid  states  of 
the  fauces,  but  more  particularly  the  tonsils.  The  growth  or 
fungus  belongs  to  the  schizomycites  group.  A  number  of 
kinds  of  leptothrix  are  found  in  the  mouth  and  fauces.  They 
are  regarded  as  non-pathogenic.  They  are  slender  rods  stain- 
ing with  iodine  solutions,  thereby  showing  they  contain  starch. 
They  pile  up  on  end,  forming  tufts  of  the  prickly  wart  style. 
When  seen  in  the  acute  stage  they  are  of  a  soft  creamy  con- 
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sistency,  and  may  be  wiped  from  the  membrane  easily.  When 
tliey  are  of  long  standing  they  are  firmly  attached  to  the 
epithelial  layer  of  the  mucosa  and  are  difficult  of  removal. 
Lacunar  disease  of  the  tonsils  strongly  favors  their  develop- 
ment. Live  tissue  has  no  attactions  for  them,  while  dead 
epithelial  cells  are  their  favorite  tissue  attachments.  Keratosis 
of  the  tonsils  is  therefore  a  strong  predisposing  factor  in  their 
development.  The  author  has  often  seen  mycosis  buccalis  at 
the  point  where  the  upper  and  lower  teeth  come  together,  in 
other  words,  where  keratosis  o(!curs  as  a  result  of  friction. 

The  size  of  the  tufts  varies  from  that  of  a  pin-point  to  that 
of  a  small  wart. 

Faucial  mycosis — treatment :  Mouth  washes  and  gargles  of 
chlorate  of  potassium  and  other  antiseptic  solutions  exert  but 
slight  influence  on  the  growth.  Equal  parts  of  guaiacol  in 
olive  oil  or  sweet  oil  of  almonds  applied  locally  seems  to  be  of 
decided  benefit.  Salicylic  acid  has  its  enthusiastic  supporters, 
but  the  facts  are  that  nothing  short  of  the  removal  and  cauteriza- 
tion of  the  points  of  attachment  is  of  positive  value  in  their 
complete  eradication.  When  they  are  once  thoroughly  re- 
moved their  return  is  still  quite  probable. 

If  the  tonsils  are  enlarged  their  removal  exerts  a  favorable 
influence  on  the  growth. 

Benign  Tumors  of  the  Fauces. 

Varieties :  On  account  of  the  character  of  the  histological 
formation  of  the  fauces  benign  neoplasms  are  not  often  found 
here. 

Papilloma  of  the  uvula,  soft  palate,  or  faucial  pillars  is  the 
most  common  form  of  neoplasm  seen  in  this  region.  These 
growths  appear  as  warty  vegetations  and  show  little  dispo- 
sition to  extend.  Occasionally  they  grow  quite  rapidly.  As 
they  present  the  usual  appearance  of  papillomata  growing 
upon  mucous  membranes  generally,  an  extended  description 
of  them  will  not  be  given  here. 

Papilloma  of  the  uvula — treatment:  This  consists  in  re- 
moval with  a  snare,  scissors,  or  knife.  A  portion  of  the 
healthy  mucous  membrane  should  also  be  removed  and  the 
point   cauterized  to  prevent  a  return  of  the  growth. 
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Fibroma  of  the  soft  palate  :  It  develops  rapidly  and  has  no 
other  symptoms  than  those  due  to  mechanical  interference.  If 
operated  upon  early  there  seems  to  be  no  danger  attending 
removal. 

Angioma  of  the  fauces :  Several  cases  have  been  reported. 
It  consists  of  a  network  of  small  bloodvessels  with  very  thin 
walls.  The  surface  of  the  tumor  is  quite  sensitive  and  gives 
rise  to  considerable  pain  upon  deglutition. 

The  treatment  consists  of  radical  removal  with  the  cautery 
loop,  as  the  hemorrhage  would  otherwise  be  severe. 

Malignant  Tumors  of  the  Tonsils. 

These  are  comparatively  rare  affections ;  6  in  1000  of  all 
diseases  of  the  fauces  and  pharynx  being  malignant. 
The  varieties  found  may  be  thus  classified  : 

a.  Epitheliomata.  b.  Sarcomata. 

1.  Squamous.  1.  Round-cell. 

2.  Alveolar.  2.  Spindle-cell. 

3.  Columnar.  3.  Lyraphosarcomata. 

4.  Angiosarcomata. 

Occurrence :  Round-cell  sarcoma  is  the  most  common 
type  of  malignant  disease  of  this  region  according  to  some 
authorities  ;  while,  according  to  others,  epitheliomata  are  more 
common.  Sarcoma  of  the  tonsil  seems  to  be  a  disease  of 
adult  life,  whereas  in  other  parts  of  the  body  it  is  peculiar  to 
the  earlier  periods.  Epitheliomata  belong  to  the  later  periods 
of  life.  They  are  found  most  often  in  males,  although  the 
difference  is  not  marked  enough  to  make  this  distinction  of 
practical  importance. 

Etiology  :  The  location  and  function  of  the  tonsils  and  fauces, 
and  the  irritation  to  which  they  are  subjected  in  a  measure  ac- 
count for  the  great  frequency  with  which  they  are  affected  by 
malignant  disease.  The  low  resisting  power  of  all  lymphoid 
tissue  must  also  be  taken  into  account.  The  use  of  alcohol  and 
tobacco  seems  slightly  to  predispose  to  malignant  disease  of 
the  fauces.  Heredity  has  the  same  influence  as  in  tonsillar 
inflammations. 

It  was  my  privilege,  quite  recently,  to  examine  a  case  of 
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epithelioma  under  the  care  of  Dr.  Sherwood.  The  tumor 
was  ulcerating  beneath  the  angle  of  the  jaw  and  within  the 
pharynx. 

The  pathology  of  malignant  tumors  of  the  fauces  and  ton- 
sils diifers  in  no  way  from  such  morbid  processes  elsewhere 
in  the  body ;  hence  will  not  be  described  in  detail  in  this 
work. 

Symptoms  :  The  early  symptoms  of  sarcoma  and  epithelioma 
are  those  due  to  mechanical  interference ;  a  little  later  there 
is  the  addition  of  sharp  lancinating  ])ain. 

Prognosis :  Sarcomata  affecting  the  mucosa  may  not  be  a 
very  grave  affection.  Under  early  operative  interference  a 
cure  may  be  expected.  AMien,  however,  it  attacks  the  sub- 
stance of  the  tonsil  it  becomes  a  grave  disease,  and  the  prog- 
nosis should  be  guarded.  The  tonsil  being  a  ])art  of  the 
lymphatic  system  makes  the  disease  much  more  liable  to  ex- 
tend to  contiguous  parts. 

Epithelioma  of  the  tonsil  or  fauces  is  grave  in  the  extreme. 
It  is  so  located  as  to  favor  its  rapid  spread  to  adjacent  lym- 
phatic glands. 

Malignant  tumors  of  the  tonsils — treatment :  Operative 
measures  offer  the  only  hope.  These  can  usually  be  done 
through  the  mouth ;  hence  no  special  description  of  the 
primary  incisions  through  the  skin  and  underlying  tissues 
will  be  given.  In  some  cases  a  preliminary  tracheotomy 
should  be  done.  This  question  must  be  decided  in  each 
individual  case  according  to  the  symptoms.  The  carotid 
artery  may  be  ligated  as  a  preliminary  step ;  otherwise  severe 
hemorrhage  may  occur.  Should  it  be  necessary  to  gain  en- 
trance into  the  pharynx  through  the  lateral  wall,  the  choice 
will  lie  between  a  lateral  pharyngotomy  and  a  subhyoidean 
pharyngotomy. 

Operative  interference  in  epithelioma  only  offers  the  hope 
of  postponing  a  fatal  issue  a  few  months  at  the  most. 

THE   LINGUAL    TONSILS. 

Anatomy :  These  are  composed  of  masses  of  lymphoid 
tissue  in  the  glosso-epiglottic  space ;  or,  as  is  commonly  said, 
they  are  on  the  base  or  root  of  the  tongue.     They  are  slightly 
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elevated  nodules,  some  of  which  are  pitted  or  concave  on 
account  of  shallow  follicles.  There  are  present  numerous 
mucous  and  seruminous  glands,  which  are  not  found  in  "ton- 
sils" elsewhere.  The  veins  at  the  base  of  the  tongue  are  very 
superficial,  and  might  be  mistaken  for  enlarged  lingual  tonsils. 


Inflammations  of  the  Lingual  Tonsils. 

Varieties :  The  intimate  connection  between  the  lingual  and 
the  other  tonsils  causes  them  to  respond  to  the  same  influences. 
Inflammation  at  the  base  of  the  tongue  is  rarely  primary,  but 
usually  attends  inflammation  of  the  higher  tonsils.  The  same 
kinds  of  morbid  processes  occur  in  the  lingual  tonsils,  namely, 

Fig.  122. 


Hypertrophy  of  tlie  lingual  Lmsils.    (Cohen.) 

acute,  subacute,  and  chronic  inflammations.  The  crypts 
become  filled  with  epithelial  celi.s,  leucocytes,  and  fibrinous 
exudate.  They  undergo  hypertrophy  as  do  their  larger 
neighbors  above.  Deep  and  superficial  abscesses  occasionally 
form  here  also. 


400  THE  LINGUAL   TONSILS. 

Lingual  tonsils — symptoms  of  inflammations :  A  sense  of 
fulness  and  slit2;ht  pain  upon  deglutition  and  vocalization 
are  the  chief  symptoms.  Upon  inspection  with  a  laryngeal 
mirror  the  lymphoid  nodules  will  he  found  to  be  enlarged 
and  red ;  and  if  the  crypts  are  involved  a  yellowish  material 
may  be  seen  in  them.  Should  there  be  an  abscess  of  this 
region  the  symptoms  become  (piite  marked  ;  the  pain  is  in- 
tense, the  fever  high,  and  deglutitit)n  of  fluids  difficult  or 
imj)ossible.  Dyspncea  may  develoj)  from  obstruction  to  the 
glottic  respiratory  tract.  The  abscess  may  perforate  the  lin- 
gualis  muscle  and  become  or  simulate  a  true  angina  Ludovici. 

Prognosis :  Catarrhal  and  lacunar  inflammations  run  their 
course  within  a  few  days  or  weeks ;  while  the  suppurative 
form  may  extend  and  give  rise  to  serious  symptoms.  CEdema 
of  the  glottis  is  rare.  Should  dyspnoea  of  a  dangerous  nature 
occur  tracheotomy  should  be  performed. 

Inflammation  of  the  lingual  tonsils — treatment:  This  should 
be  much  the  same  as  for  inflanunation  of  the  faucial  tonsils. 
On  account  of  the  depression  resulting  from  the  dyspnoea  and 
difficult  deglutition  stimulants  are  especially  indicated  in  the 
more  acute  or  phlegmonous  types.  If  an  abscess  is  present, 
it  should  be  opened  with  a  curved  tonsil  bistoury.  In  making 
the  incision  care  should  be  taken  to  avoid  the  lingual  arteries. 

Hypertrophy  and  Varix  of  the  Lingual  Tonsils. 

The  same  causes  that  have  already  been  given  in  reference 
to  disease  of  the  lymphatic  tissue  of  the  faucial  tonsils  hold 
true  with  the  lingual  tonsils.  Oft-repeated  inflammations  of 
whatever  source  cause  hypertrophy  and  varix  of  the  lingual 
veins.  The  two  conditions  are  usually  associated  ;  hence  they 
will  be  considered  together. 

Hypertrophy  and  Varix  of  the  Lingual  Tonsils — Symptoms. 

Tiie  subjective  symptoms  may  be  classified  as  follows  : 
1.  A  feeling  of  fulness  and  irritation  due  to  mechanical 
interference  with  the  normal  functions  and  movements  of  the 
parts.  There  is  a  more  or  less  constant  association  of  hy{)er- 
trophy  and  varix  at  the  base  of  the  tongue  with  the  condition 
known  as  globus  hystericus.  This  seems  to  point  to  this  condi- 
tion as  a  physical  explanation  of  what  has  heretofore  been 
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thought  to  be  purely  a  functional  nervous  phenomenon. 
Patients  desci'ibe  the  sensation  in  the  glosso-epiglottic  space  as 
seeming  to  be  caused  by  the  presence  of  a  bead,  pea,  straw, 
blister,  or  other  foreign  body.  These  signs  disappear  during 
deglutition,  but  quickly  return. 

2.  Torticollis  has  been  noted  as  an  occasional  sign. 

3.  The  singing  voice  is  impaired,  not  so  much  by  the  direct 
pathologic  interference  as  by  the  inability  properly  to  vocalize. 
Continued  attempts  to  do  so  cause  the  voice  to  become  im- 
paired. In  other  words,  there  would  be  no  voice  symptoms 
should  the  singer  discontinue  his  special  efforts  in  that  direc- 
tion. 

4.  Cough  and  hemming  are  prominent  subjective  symptoms. 
The  effort  is  ineffective  ;  the  cough  is  of  a  brassy,  croupy 
character. 

5.  Paroxysmal  dyspnoea  is  an  occasional  symptom. 

The  objective  or  physical  signs  as  revealed  by  the  laryngos- 
copic  mirror  are  : 

1.  A  unilateral  or  bilateral  mulberry-like  mass  (Fig.  122), 
which  more  or  less  obscures  the  epiglottis.  In  some  cases  the 
hypertrophy  not  being  so  marked,  the  tonsils  appear  as 
several  small  discrete  nodules  with  varicose  veins  running 
between  them. 

2.  The  epiglottis  is  crowded  backward,  thereby  obscuring 
the  view  of  the  larynx. 

8.  The  mucosa  of  the  larynx  is  usually  hyperjemic,  while 
the  cords  are  nearly  normal. 

4.  Passive  hemorrhages  are  often  observed.  The  blood 
which  has  accumulated  during  the  night  is  expectorated  in 
the  morning.  This  doubtless  occurs  during  the  daytime  also; 
but  as  it  is  very  slight,  and  the  acts  of  swallowing  and  ex- 
pectoration occur  at  frequent  intervals,  it  is  not  noticed. 

5.  Faucial  tenesmus,  laryngeal  spasm,  and  asthma  have 
been  reported  as  occasional  symptoms  of  hypertrophy  of  the 
lingual  tonsils. 

Hypertrophy  and  Vaiix  of  the  Lingual  Tonsils — Treatment. 

Treatment  offers  a  good  prognosis.  It  should  be  both 
general  and  local. 

26— Eye. 
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The  general  or  constitutional  treatment  should  be  addressed 
to  the  striunous  or  other  diathesis  which  may  be  active  in  the 
individual  case.  Exercise  in  the  open  air  and  sunshine  is  (if 
more  importance  than  the  administration  of  drugs.  This 
being  a  disease  of  adult  life,  the  abuse  of  alcohol  and  tobacco 
may  be  exciting  causes,  hence  their  discontinuance  in  such 
cases  should  be  advised. 

The  local  treatment  is  palliative  and  surgical  or  semisurgical 
in  character.  The  irritations,  fold  secretions,  etc.,  which  at- 
tend this  and  the  other  faucial,  pharyngeal,  and  nasopharyn- 
geal disease  should  be  projK'rly  treated  with  antiseptic  and 
emollient  washes.  The  mineral  astringents  reduce  the  (ionges- 
tion,  which  is  a  prominent  feature  in  the  earlier  stages  of  tlie 
disease.     Lugol's  solution  : 

I^  Potass,  iod.,  gr,  xlviij  ; 

Aquse  dest.  5J. — M. 

Sig.  Apply  Avith  a  cotton-mop  to  the  lingual  tosnils. 

This  is  a  favorite  treatment  in  Europe. 

The  sulphate  of  zinc,  tannin,  perchloride  of  iron  or  alumi- 
num are  also  useful  in  relieving  congestion.  Where  there  is 
pain  or  distress  a  50  per  cent,  solution  of  guaiacol  in  olive  oil 
affords  relief. 

Caustic  applications,  as  lunar  caustic,  chromic  acid,  and 
glacial  acetic  acid,  are  inefficient  and  dangerous  remedies. 
They  may  gain  entrance  into  the  stomach  and  produce  serious 
consequences. 

The  galvanocautery  is  a  good  and  safe  method  of  removing 
the  lymphoid  masses  or  for  destroying  the  varix.  (1)  The 
parts  should  be  cocainized  with  a  10  to  20  per  cent,  solution. 
(2)  The  patient  should  then  protrude  his  tongue  and  grasp  it 
with  a  napkin,  as  in  laryngoscopy.  (3)  The  operator  intro- 
duces the  laryngeal  mirror  with  the  left  hand,  while  (4)  the 
cautery  electrode  is  brought  to  bear  upon  the  lingual  tonsil,  or 
varicose  veins.  (5)  The  electric  current  should  be  connected 
and  the  (6)  parts  seared  with  the  red-hot  platinum  point. 
If  the  veins  only  are  to  be  treated,  a  small  point  should  be 
used  ;  while  a  flat  electrode  is  more  desirable  for  the  treatment 
of  the  tonsils. 
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The  cold-  or  hot-wire  snare  are  excellent  methods  of  operat- 
ing. The  cold  \vire  used  with  the  Bosworth  snare  is  probably 
the  better  and  safer  of  the  two.  If  the  tonsil  is  l:)road  at  its 
base,  it  may  be  necessary  to  transfix  it  with  a  needle  and  then 
pass  the  wire  around  it. 

Specially  devised  tonsillotomes  conforming  to  the  curve  of  the 
dorsum  of  the  tongue  are  now  made  by  instrument-dealers, 
and  the  operation  is  thereby  simplified.  They  act  on  the 
principle  of  the  Mackenzie  or  Mathieu  tonsillotome.  One 
caution  only  will  be  given,  namely,  use  the  laryngoscope  so 
as  to  avoid  clipping  the  top  of  the  epiglottis. 

The  operation  is  followed  by  complete  relief  from  the  dis- 
tressing symptoms,  but  there  will  be  some  local  pain  and  sore- 
ness for  a  few  days. 

The  attendant  disorders  of  the  fauces,  nose,  and  nasopharynx 
should  also  receive  appropriate  surgical  treatment. 

Lingual  Tonsils— Other  Diseases. 

The  exanthems,  as  scarlet  fever;  specific  inflammations,  as 
diphtheria,  syphilis,  lupus,  tuberculosis,  and  leprosy ;  neo- 
plasms, as  fibroma,  lymphoma,  and  malignant  tumors,  may 
affect  the  lingual  tonsils. 

POSTNASAL    ADENOIDS. 

Synonyms  and  definition :  Hypertrophy  of  the  Pharyngeal 
Tonsil  ;  Adenoids  ;  Postnasal  Vegetations.  These  and  other 
names  have  been  used  to  designate  enlargement  of  the  normal 
lymphoid  masses  on  the  vault  and  posterior  superior  wall  of 
the  nasopharynx  (Fig.  123). 

Postnasal  Adenoids— Etiolo^. 

Age  is  of  prime  importance  in  the  causation  of  hyper- 
trophy of  the  pliaryngeal  tonsil,  Most  cases  develop  before 
the  age  of  puberty,  at  which  time  they  usually  begin  to 
atrophy. 

It  may  be  a  congenital  condition.  The  author  has  seen 
cases  which  were  unable  to  nurse  on  account  of  the    nasal 
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stenosis ;  and  whicli  after  the  removal  of  the  adenoids  were 
able  to  do  so. 

Cases  are  reported  in  persons  more  than  se\'enty  years  old. 
They  are  rare,  however,  in  advanced  years,  and  when  present 
may  be  of  rather  recent  growth  from  inflammatory  causes. 

In  most  persons  affected  in  youth  only  a  trace  is  left  after 
the  thirtieth  year.     Just  prior  to  puberty  a  retrograde  meta- 

FiG.  12:;. 


Anteroposterior  section  of  the  head  of  an  adult,  showing  the  situation  and 
gross  structure  of  hypertrophy  of  the  lymphoid  tissue  of  the  nasopharynx. 
(Zuckerkandl.) 


morphosis  in  the  form  of  colloid  degeneration  usually  affects 
the  pharyngeal  tonsil. 

Sex  does  not  appear  to  be  a  decisive  factor  in  the  pro- 
duction of  this  disease.  The  experience  of  various  observers, 
■while  they  differ  somewhat,  yet  when  taken  as  a  whole,  show 
more  cases  in  the  male.  Theoretically  boys  should  be  more 
subject  to  it  than  girls,  because  they  are  more  exposed  to  the 
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inclemencies  of  the  weather.  On  the  other  hand,  girls  are 
confined  indoors  more  than  boys,  and  are  in  consequence  more 
tender  and  subject  to  slight  irritations. 

Either  constitutional  conditions  are  a  cause  of  postnasal 
adenoids  or  the  adenoids  produce  the  constitutional  conditions. 
They  are  usually  associated ;  writers  differing  as  to  which  is 
cause  and  which  is  etfect.  Most  authorities,  however,  agree 
that  constitutional  conditions  are  potent  predisposing  causes. 
They  are  found  associated  with  rickets,  infantile  convulsions, 
and  laryngismus,  as  well  as  with  other  strumous  manifesta- 
tions. Tuberculosis  has  been  assigned  as  an  important  etiologic 
factor.  The  tubercle  bacillus  has  been  searched  for  in  the 
tissue,  cultures  grown  from  macerated  tonsils,  etc.,  in  the 
endeavor  to  establish  the  tuberculous  diathesis.  Thus  far 
the  investigations  have  been  open  to  criticism.  My  own  ex- 
perience leads  me  to  doubt  a  constant  relationship.  The 
lymphatic  temperament  has  been  assigned  as  a  cause.  Ade- 
noids are  often  found  in  deaf-mutes. 

Heredity  perhaps  has  little  influence  in  the  development 
of  postnasal  adenoids.  This  may  seem  contradictory  when  it 
is  stated  that  the  growths  often  appear  in  several  members  of 
the  same  family.  The  explanation  of  this  apparent  contra- 
diction is  in  the  fact  that  certain  anatomic  peculiarities  are 
hereditary,  and  it  is  these  peculiarities  that  cause  or  aid  in 
causing  the  adenoid  growths.  Under  Anatomic  Considera- 
tions (next  page)  these  peculiarities  will  be  further  considered. 

Race  is  a  determining  factor,  as  the  followino;  citations  will 
show  :  Adenoids  arc  common  in  Australia,  Queensland,  China, 
Greenland,  extreme  Xorth  America,  Xortliern  Europe,  Argen- 
tine Republic,  and  the  United  States.  They  are  comparatively 
rare  in  Sumatra,  Siam,  and  Spain.  The  HeVirew  race  are 
])articularly  |)n)ne  to  be  thus  affected. 

Climate  perhaps  in  a  measure  accounts  somewhat  for  tlie 
above  distribution.  It  is  certain  that  humid  cold  climates 
favor  adenoid  growths  in  children,  while  warm,  humid 
climates  minimize  the  hypertrophic  tendency. 

Inflammatory  action  in  the  nose  and  nasopharynx,  as 
seen  during  an  attack  of  the  exanthems  (specific  fevers),  plays 
an  important  role.  Diphtheria,  scarlet  fever,  and  influenza 
are  perhaps  the    most  active  of  the  inflammatory  irritative 
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agents.  Common  colds  arc  also  somewhat  responsible  for 
exciting  lymplioid   liypcrlropliy  in  the  nasopharynx. 

Purulent  nasal  catarrh  may  be  a  canse  as  well  as  an  elfect. 

It  is  a  known  })atliologic  law  that  lymphoid  tissncs  in 
children  have  a  tendency  to  enlarge  under  slight  irritations. 

Anatomic  Considerations. 

Having  reviewed  most  of  the  various  etiologic  factors  at 
work  in  the  production  of  postnasal  adenoids,  we  will  now 
discuss  what  is  the  most  important  of  them  all,  namely,  nasal 
stenosis.  It  has  been  well  proven  that  transient  but  recurrent 
anterior  nasal  stenosis  is  attended  by  rarefaction  of  the  air  in 
the  nasal  fossje  posterior  to  the  obstruction  during  inspiration. 
The  rarefaction  causes  hyperemia  of  the  mucosa  (especially 
the  erectile  tissue)  of  the  nose  and  nasopharynx.  Chronic 
hyperemia  may  ultimately  follow  and  be  attended  by  hyper- 
nutrition  ;  hence  hypertroj)hy  of  the  parts.  The  lymphoid 
structures  in  the  vault  of  the  pharynx,  being  especially  sus- 
ceptible to  irritation,  ra[)idly  grow  to  be  of  large  size. 

Some  have  regarded  a  high-arched  palate  as  a  cause  of 
nasal  stenosis  and  postnasal  adenoids.  The  height  of  the 
arch  is  usually  more  apparent  than  real.  The  superior  max- 
illae in  such  cases  are  contracted  and  the  teeth  longer,  on  ac- 
count of  the  mouth  being  so  constantly  open,  pressure  thereby 
being  removed. 

Cleft  palate  is  another  anatomic  source  of  irritation  to  the 
nasopharyngeal  space. 

It  should  be  remarked  that  constitutional  taints  may  re- 
motely influence  any  or  all  of  the  foregoing  causes.  In  other 
words,  it  is  still  a  mooted  question  as  to  whether  there  is  not  a 
constitutional  struma  or  dyscrasia  which  will  not  only  account 
for  postnasal  adenoids,  but  for  the  so-called  causes  as  well. 

Postnasal  Adenoids— Histopathology. 

There  are  normally  groups  of  lymphoid  tissue  or  glands  in 
the  vault  and  ])osterior  wall  of  the  nasopharynx.  They  ex- 
tend from  the  bursa  pharynffea  in  the  median  line  across  the 
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upper  and  back  part  of  the  pliarvnx.  The  tissue  is  of  a  low 
embryonic  type,  and  is  excited  to  liypertrophy  under  slight 
irritation  during  childhood.  The  nodules  are  of  irregular 
shape  and  distribution.  The  crypts  of  the  pharyngeal,  unlike 
those  of  the  faucial  and  lingual,  tonsils  are  absent  or  ill  devel- 
oped. The  surface  is  covered  by  a  single  layer  of  ciliated 
columnar  epithelium,  exct^pt  where  contact  and  movement 
against  opposing  structures  have  caused  their  disappearance. 
Mingled  Avith  the  ciliated  epithelium  are  numerous  chalice- 
cells,  which  in  a  measure  account  for  the  abundant  thick  mu- 
cous secretion  in  the  nasopharynx.  There  are  no  true  mucous 
glands,  but  there  is  a  single  row  of  lymph-nodules  near  the 
surface.  In  the  deeper  layers  there  is  a  heavy  reticulum,  the 
meshes  of  which  are  filled  with  small  lymphoid  cells  each  con- 
taining one  or  two  nuclei. 

The  gross  morbid  appearance  of  the  growth  as  seen  in  situ  is 
usually  a  pearly-gray,  cushion-like  mass,  slightly  nodular.  As 
has  been  aptly  expressed  by  ]\Ieyer,  when  the  finger  is  intro- 
duced into  the  nasopharynx  this  mass  gives  a  sensation  like 
"pushing  the  finger  into  a  bunch  of  earthworms."  More 
rarely  the  growth  is  very  nodular,  or  even  fimbriated,  as  is 
shown  in  most  drawings  in  text-books. 

Postnasal  Adenoids— Symptoms. 

The  physiognomy  affords  the  most  striking  and  at  the  same 
time  characteristic  symptom  of  the  disease.  The  mouth  is 
open,  the  nasolabial  furrow  absent  or  slightly  developed,  the 
bridge  of  the  nose  widened,  the  cheeks  flattened,  the  inner 
canthi  drawn  down,  the  root  of  the  nose  i)uffy  and  cedematous, 
and  the  eyelids  slightly  drooping.  Taken  en  scm/jlc,  the  face 
has  a  stupid,  sad  expression  which  cannot  but  attract  attention 
and  sympathy.  The  alse  nasi  are  depressed  at  the  angle  be- 
tween the  superior  and  inferior  lateral  cartilages.  No  other 
form  of  nasal  stenosis  gives  rise  to  this  symptom. 

The  objective  signs  in  addition  to  those  given  under  ])hysi- 
ognomy  are  those  to  be  seen  or  felt  in  the  ])harynx,  naso- 
pharynx, fauces,  nose,  and  chest.  The  pharynx  usually 
presents  a  granular  or  nodular  surface  covered  with  frothy 
mucus.     The  lvmph-no(lule<  are  those  involved  in  follicular 
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pharyngitis  elsewhere  described.  They  are  somewhat  (edema- 
tous and  sueculent  in  appearance.  Occasionally  there  is  piiar- 
yngitis  sicca,  which  is  not  attended  by  rhinitis  sicca.  This 
seems  strange  at  first  thought,  as  the  condition  is  usually 
secondary  to  rhinitis  sicca.  The  explanation  is  to  be  found  in 
tiie  adenoid  growth  closing  the  superior  and  middle  meatuses 
of  the  nose,  thereby  compelling  the  inspired  air  to  traverse 
the  inferior  meatus,  wherein  it  is  not  sufficiently  humidified. 
It  passes  into  the  pharynx  too  dry  and  abstracts  moisture  there- 
from, irritation  results,  and  pharyngitis  sicca  is  established. 
The  uvula  is  oedematous  and  occasionally  drawn  to  one  side 
on  account  of  paresis  of  the  muscles  on  the  opposite  side.  The 
pillars  and  velum  are  congested  and  of  a  dusky-red  color. 
Pigeon-breast  is  an  associated  condition  which  has  been 
variously  explained.  Coolidge  reports  six  cases  of  postnasal 
adenoids  or  mouth-breathers,  in  which  there  was  malformation 
of  the  lower  extremities. 

Aprosexia,  or  mental  dulness,  is  in  most  cases  more  or  less 
present.  Various  theories  have  been  advanced  in  explanation 
of  it.  Axel  Key  and  Retzius  demonstrated  the  existence  of 
lymphatic  communication  between  the  meninges  and  the  nose 
and  vault  of  the  pharynx,  and  attribute  the  mental  hebetude 
to  obstructions  of  these  channels. 

Sleep  is  disturbed,  the  child  tosses  in  bed,  throwing  off  the 
covers,  and  usually  snores  on  account  of  the  mouth-breathing 
and  paretic  condition  of  the  velum  ;  each  inspiration  causes 
the  relaxed  membrane  to  vibrate.  The  mental  state  during 
sleep  is  disturbed  by  dreams  and  nightmare.  Upon  awakening, 
these  mental  impressions  often  persist  for  some  minutes,  giving 
rise  to  what  has  been  described  as  slight  delirium.  The 
snoring  sometimes  terminates  in  laryngeal  stridor,  and 
even  in  mild  general  convulsions.  Upon  awakening,  the 
mouth  and  throat  are  dry.  General  malaise  is  often  experi- 
enced in  the  morning,  but  disappears  as  the  day  advances. 

Reflex  phenomena  often  attend,  if  they  do  not  result  from, 
the  adenoid  growths.  Hay-fever,  paroxysmal  sneezing, 
asthma,  chorea,  epilepsy,  torticollis,  headache,  enuresis,  genital 
irritation,  exaggerated  peristalsis  of  the  intestines  resulting  in 
prolapse  of  the  rectum  have  been  reported  as  concomitant 
symptoms  of  the  presence  of  postnasal  adenoids. 
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Hearing :  Disturbances  of  the  function  of  hearing  is  one  of 
the  most  common  attendant  symptoms  of  adenoids.  Fully 
60  per  cent,  of  all  persons  with  adenoids  in  the  pharynx  have 
more  or  less  interference  with  audition.  As  small  children 
often  have  earache  and  recover  from  it,  the  family  and  family 
physician  have  grown  to  look  upon  all  ear  affections  in  chil- 
dren as  a  necessary  evil  which  time  alone  will  heal.  This 
view  is  responsible  for  innumerable  defective  ears  in  later  life, 
and  is  often  the  indirect  cause  of  death  from  meningitis, 
pneumonia,  etc.  This  the  author  shows  in  the  chapter  devoted 
to  Chronic  Suppurative  Otitis  Media. 

The  pathologic  changes  giving  )'ise  to  ear  symptoms  are  (a) 
hypergemia  and  catarrh  of  the  mucosa  of  the  Eustachian  tube  ; 
(6)  hypersemia  and  catarrh  of  the  tympanic  cavity  ;  (c)  sup- 
purative inflammation  of  the  tympanic  cavity  ;  (r/)  the  adenoids 
may  impinge  upon  the  orifices  of  the  tubes  and  cause  closure 
thereof;  (e)  retraction  of  the  manubrium  mallei  and  drum- 
head. The  last-named  condition  when  present  in  a  child  is 
almost  pathognomonic  of  postnasal  adenoids.  The  manubrium 
is  very  much  retracted,  hence  foreshortened  ;•  the  "cone  of 
light "  either  broken  or  displaced ;  and  the  processus  brevis 
very  prominent. 

A  Physiologic  Statement  Explanatory  of  Some  of  the  Pre- 
ceding Symptoms. 

The  term' "  mouth-breathing  "  implies  the  absence  of  "nasal 
respiration."  In  other  words,  the  respiratory  functions  of  the 
nose  are  lost  to  the  physical  economy. 

The  respiratory  functions  are  :  (a)  to  warm  or  cool ;  (h)  to 
moisten ;  and  (c)  to  filter  the  inspired  air.  McDonald  has  clearly 
demonstrated  that  air  after  passing  through  the  nasal  cham- 
bers is  either  lowered  or  raised  almost  to  the  body-temperature. 
The  l)ronchi  are  supplied  with  but  few  glands  and  secrete  little 
moisture.  The  erectile  tissue  and  serous  glands  of  the  turbi- 
nated bodies  throw  out  about  sixteen  ounces  of  serum  in 
twenty-four  hours.  The  warmed  and  expanded  air  in  the 
nasal  chambers  absorbs  the  greater  portion  of  it,  and  it  is  thus 
carried  to  the  lower  air-tract,  where  it  is  needed  for  physio- 
logic purposes. 
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When  tlie  temperature  of  tlie  air  is  elevated  its  capacity  to 
absorb  moisture  is  greatly  increased.  This  has  an  important 
bearing  upon  the  question  under  consideration.  The  air  is 
elevated  in  temperature  in  its  passage  through  the  nose, 
pharynx,  and  bronchial  tubes ;  but  failing  to  receive  its  full 
capacity  of  moisture  in  the  nose,  it  abstracts  it  from  the  air- 
tract  below.  Some  have  held  that  the  moisture  taken  up  in 
the  nose  is  to  be  deposited  in  the  bronchi  and  air-cells  of  the 
lungs,  which  are  but  sparsely  supplied  with  mucous  and  ser- 
ous glands.  This  is  questionable  if  taken  as  a  statement  of 
the  entire  truth.  Undoubtedly  this  is  one  of  the  purposes. 
Another  ])urpose  is  so  to  charge  the  inspired  air  with  moisture 
that  when  it  reaches  the  lower  air-tract  it  will  not  absorb  the 
moisture  secreted  there  for  physiologic  purposes. 

The  nasal  chambers  are  so  constructed  that  the  column  of 
inspired  air  comes  in  contact  with  the  moist  Schneiderian 
membrane  where  the  dust,  germs,  etc.,  are  deposited.  The 
air  is  thereby  filtered,  and  enters  the  lower  air-tract  free  from 
obnoxious  foreign  particles. 

As  a  consequence  of  the  impairment  or  loss  of  nasal  respira- 
tion, the  inspired  air  passes  into  the  lower  air-tract  insuf- 
ficiently tempered,  insufficiently  moistened,  and  insufficiently 
filtered.  The  moutii  and  pharynx  but  feebly  perform  the 
respiratory  functions  of  the  nose.  The  mucous  membranes 
of  the  larynx,  trachea,  and  bronchi  are  irritated  and  manifest 
a  catarrhal  tendency.  The  epithelial  cells  lining  the  air- 
vesicles  (of  which  there  is  but  a  single  layer)  become  irritated 
also.  The  cells  at  first  swell,  and  finally  pile  up  until  the 
lining  is  two,  four,  six,  ten,  or  even  twelve  layers  deep  in 
])laces.  I  have  demonstrated  the  foregoing  statement  by 
microscopic  examination  of  the  air-vesicles  of  guinea-pigs 
that  had  been  submitted  to  prolonged  exj^osure  to  dry  dust- 
laden  air. 

Thickened  epithelial  lining  of  air-vesicles :  Because  of  this 
thickening  a  deficient  amount  of  oxygen  is  absorbed  by  the 
blood.  Faulty  oxygenation  of  the  tissues  or  faulty  metabo- 
lism results.  The  half-way  products  of  oxygenation,  as  uric 
acid,  etc.,  are  freely  formed  and  circulate  through  the  system. 
Another  result  of  the  thickened  vesicle-walls  is  the  retardation 
of  the  elimination  of  carbonic-acid  gas.       In    other  words, 
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carbon  dioxide  is  accumulated  in  excess  in  the  l)lood.  When 
it  is  in  excess  it  acts  as  a  viohMit  poison  to  the  leucocytes. 
The  function  of  the  leucocytes  is  thereby  impaired. 

Function  of  the  leucocytes  impaired :  We  as  yet  know  but 
little  of  the  part  played  by  the  leucocytes,  but  we  know 
enough  to  apply  the  facts  to  the  purposes  of  this  essay.  We 
may  name  germicidal  and  scavengerial  properties  as  among 
the  fairly  well  established  finictions  of  these  corpuscles. 

Physical  malformations  and  nervous  phenomena  :  If  we  but 
pause,  and  recall  the  train  of  results  following  chronic  irrita- 
tion of  the  epithelial  lining  of  the  air-vesicles,  it  becomes  ap- 
parent that  physical  malformations  and  nervous  symptoms 
must  of  necessity  largely  make  up  the  clinical  picture  of 
mouth-breathing.  Deficient  oxygenation  of  red  blood-cor- 
puscles leads  to  imperfect  metabolism.  Excess  of  carbon 
dioxide  leads  to  impairment  of  the  function  of  the  white 
blood-corpuscles.  Malnutrition  results  in  physical  imperfec- 
tion. The  scavengerial  function  of  the  leucocytes  being  im- 
paired allows  the  accumulation  of  irritants  in  the  blood, 
which  in  their  turn  cause  peevishness,  inattention,  restless 
nights,  and  quick  temper.  The  impairment  of  the  leucocytal 
function  renders  the  patient  an  easy  prey  to  raicrobic  infection, 
and  it  augments  the  nervous  symptoms  just  enumerated. 

Recapitulation:  1.  Respiratory  functions  of  the  nose  are  to 
warm  or  cool,  moisten  and  filter  the  inspired  air. 

2.  In  mouth-breathers  these  functions  are  absent. 

3.  The  lower  air-tract  is  unable  to  supply  or  is  deprived  of 
moisture. 

4.  An  irritation  of  the  epithelial  lining  of  the  air-vesicles 
results. 

5.  This  irritation  causes  thickening  of  the  vesicle-walls. 

6.  Deficient  oxygenation  of  the  blood  results  in  : 

7.  Imperfect  oxygenation  of  the  tissues,  half-oxidi/ed  prod- 
ucts being  thrown  into  the  circulation. 

8.  The  "  half-way  "  products  cause  nervous  phenomena. 

9.  Malnutrition  leads  to  physical  imperfection. 

10.  Excessive  accumulation  of  carbon  dioxide  in  the  blood 
impairs  :  the  functions  of  the  leucocytes  and  other  cellular 
structures. 

11.  Microbic  infection  is  rendered  easy,  and  the  partially- 
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oxidized  products  are  not  removed  from  the  circulation  by 
the  leucocytes.  The  nervous  phenomena  are  thereby  aug- 
mented. 

The  foregoing  train  of  occurrences  may  be  observed  in 
children  who  are  moutli-breathers,  whether  it  be  due  to  post- 
nasal adenoids  or  to  other  forms  of  nasal  obstruction. 

Postnasal  Adenoids — Treatment. 

This  is  medical,  surgical,  and  after-treatment. 

The  medical  treatment  is  of  but  little  value  except  as  it 
affords  temporary  relief  of  some  of  the  distressing  syniptoms. 
Alkaline  and  aromatic  waslies  and  sprays  to  the  nose  and 
nasopharynx  remove  accumulated  secretions  and  diminish  the 
congestion.  Urban  Pritchard  recommends  the  following 
astringent  application  as  of  more  value  than  other  local 
remedial  agents : 

I^.  Glycerit.  acid,  tannici,  3iij  ; 

Aq.,  ad  .^iij. — M. 

Ft.  inject. 
Sig.  One  teaspoonful  in  a  wineglass  of  water,  to  be  injected 
down  the  nose,  through  tlie  inferior  meatus,  night  and  morning. 

Alkaline  Avashes  and  the  Pritchard  treatment  may  be  pursued 
to  relieve  certain  distressing  conditions  while  waiting  for  the 
operative  treatment. 

Surgical  measures  are  the  only  ones  that  are  of  perma- 
nent value.  Various  procedures,  as  scarification,  superficial 
scraping,  etc.,  to  excite  bleeding  have  been  tried  witli  the 
hope  of  affording  permanent  relief.  Inasmuch  as  the  condi- 
tion is  one  of  hypertrophy  and  not  of  congestion,  such 
measures  are  inadequate.  Tiie  removal  of  the  groicth  is  essen- 
tial to  complete  success. 

The  chief  indications  for  the  removal  of  the  adenoids  are  : 
"(1)  well-marked  signs  of  nasal  obstruction,  such  as  mouth- 
breathing,  adenoid  expression  of  countenance,  alteration  of 
voice ;  (2)  deafness,  or  oft-recurring  attacks  of  deafness,  the 
result  of  middle-ear  disease ;  (3)  continually  recurring  head- 
colds,    or    nasal,   laryngeal,   or    bronchial    catarrh ;  (4)    par- 
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oxysmal  attacks  of  sneezing,  hay  fever,  laryngismus,  or  spas- 
modic asthma;  (5)  defective  physical  and  mental  develop- 
ment, chronic  tnl)erciilous  enlargement  of  the  cervical  glands."^ 
Various  instruments  have  been  devised  for  the  perfurmance 
of  this  operation,  among  which  are  the  artificial  nail  or,  as  it 
is  sometimes  called,  the  thimble  scraper;  Meyer's  ring-knife 
to  be  used  through  the  nose;  Loewenberg's  forceps  (Fig.  124) 
curved  so  as  to  be  used  through  the  mouth  and  introduced 
into  the  nasopharynx;  the  Gottstein  curette  (Fig.   125)  or 

Fig.  124. 


Loewenberg  forceps. 
Fig.  125. 


Gottstein  curette. 


curved  ring-knife  to  be  introduced  into  the  nasopharynx 
through  the  mouth  ;  the  galvauocautery  and  chemical  caustics, 
only  mentioned  as  dangerous  and  obsolete  methods ;  the  cold- 
wire  snare  may  be  used  as  suggested  by  Bosworth,  but  its  use 
is  somewhat  difficult  and  should  only  be  attempted  in  the 
absence  of  other  suitable  instruments.  The  finger-nail  may 
be  used  in  young  subjects  in  whom  the  growth  is  still  soft 
and  yielding. 

The  anaesthetic  may  be  local  or  general.  Cocaine  and 
eucainc  solutions  may  be  applied  /ocfif/i/  through  the  nostrils 
or  through  the  mouth  by  means  of  curved  cotton  carriers 
saturated  with  the  solution.  Ana?sthe.sia  more  or  less  com- 
plete may  be  thus  produced.  According  to  my  own  expe- 
rience, it  is  not  a  very  satisfactory  method. 

^  Washham,  Nasal  Obstruction. 
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General  aiicesthesia  is  preferable  and  may  be  induced  by  the 
use  of  any  of  the  recognized  fluids  and  gases  used  by  general 
surgeons.  It  is  never  necessary  to  carry  anaesthesia  so  far  as 
to  abolish  laryngeal  reflexes.  The  pin-j)oint  ])upil  should  be 
maintained.  Chloroform  seems  to  act  unfavorably  in  children 
with  adenoids  and  is  to  be  condemned.  If  continental  or 
English  methods  of  procedure  are  to  be  followed,  ether  is 
perhaps  the  best.  If  the  more  rapid  and  equally  thorough 
American  method  is  adopted,  laughing-gas  (nitrous-oxide  gas) 
or  the  bromide  of  ethyl  is  to  be  })referred  as  a  simj)ler  and 
safer  anresthetic.  In  my  ])rivate  practice  I  use  the  bromide 
of  ethyl  to  the  exclusion  of  all  other  anaesthetics. 

The  instruments  of  most  value  are:  the  Gottstein  curette 
and  Locwenberg  forceps  ;  a  mouth-gag  of  cork  or  one  of 
the  many  patterns  (Fig.   126)  to  be  purchased  at  instrument 

Fig.  126. 


Mouth-gag. 

stores ;  and  lastly  the  finger-nail  of  the  right  index-finger. 
A  tongue  depre.s.sor  should  be  used  in  introducing  the  Gott- 
stein curette  and  Locwenberg  forceps. 

The  position  of  the  patient  is  a  consideration  of  importance. 
If  he  is  very  young,  I  have  an  assistant  take  him  on  his  lap 
and  cro.ss  his  legs  over  those  of  the  child.  The  folded  arms 
are^  held  with  his  left  hand  and  arm,  while  the  head  of  the 
child  is  held  against  the  right  shoulder  of  the  assistant  with 
his  right  hand  grasping  the  forehead.  If  the  child  is  older 
and  tractable,  I  have  him  sit  in  a  high-backed  chair,  telling 
him  to  grasp  firmly  the  edge  of  the  seat.     An  assistant  stands 
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back  of  the  chair,  grasping  the  patient's  head  between  his 
hands.  The  anaestiictic  is  achiiinistered  while  in  this  position. 
The  operation  is  performed  as  follows  :  The  assistant  back 
of  the  chair  introduces  the  mouth-gag  on  the  patient's  left 
side.  The  operator  depresses  the  tongue  and  with  the  tonsil- 
litonie  removes  first  the  right  faucial  tonsil,  reverses  the 
instrument  i  Mathieu's),  and  removes  the  left.  The  throat  is 
rapidly  sponged  free  of  blood  and  the  Gottstein  curette  is 
introduced  through  the  mouth  into  the  nasopharynx,  care 
being  taken  to  carry  it  well  up  into  the  vault,  and  to  the  left 
side  (Figs.  127  and  128).  The  handle  is  now  made  to  de- 
scribe the  arc  of  a  large  circle,  the  fulcrum  being  the  top  of 


Fig.  127 


Fig.  128. 


Fig.  129. 


tlie  fauces.  The  instrument  is  again  carried  to  the  vault  in 
the  median  line  and  the  same  movement  of  the  handle  repeated. 
A  third  time  the  instrument  is  carried  to  the  vault,  but  on  the 
right  side,  and  the  same  procedure 
repeated.  The  instrument  should 
be  pressed  firmly  and  evenly  to 
tiie  vault  and  posterior  wall  dur- 
ing the  upward  movement  of  the 
handle  (Fig.  129)  of  the  curette. 
Tiiree  or  four  sweeps  of  the  cu- 
rette are  usually  (piite  sufficient  to 
remove  most  of  the  growth. 

After  the  removdl  of  flic  iiisf/-u- 
ment  the   throat  is  again  s})onged 

free  of  blood  and  if  necessary  the  head  and  body  inclined  for- 
ward to  prevent  blood  entering  the  trachea.     The  operator  now 
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introduces  the  imlex-finger  of  the  right  hand  into  the  naso- 
pliarynx,  tlicnnvith  locating  and  removing  any  fragments  re- 
maining. It  is  needless  to  remark  that  the  linger  and  nail 
should  be  made  surgically  clean  before  the  oj)eration.  'i'he 
time  required  for  the  whole  procedure  need  not  be  more 
than  two  to  five  minutes. 

If  the  child  is  ])laced  upon  an  o})erating-table,  his  head 
should  hang  l)ack  and  down  over  the  end  of  it,  or  he  should 
be  placed  u})on  his  left  side.  It  is  nuich  more  awkward  for 
the  operator  in  either  of  these  positions  and  a  longer  time  will 
be  rc(juired  to  perform  the  operation. 

After-treatment :  The  patient's  head  and  body  should  be 
kept  well  forward  and  down  until  he  regains  consciousness  to 
prevent  the  blood  entering  the  oesophagus  and  trachea.  When 
he  regains  consciousness  he  should  be  directed  to  blow  his 
nose  in  order  to  remove  blood  clots  or  portions  of  the  adenoid 
growth  that  may  have  lodged  there. 

The  nose  and  j^harynx  should  not  be  syringed  for  twenty- 
four  hours  after  the  operation  if  there  is  danger  of  exciting 
otitis  media  by  so  doing.  An  antiseptic  or  mildly  astringent 
gargle  may  be  used  to  relieve  the  fauces  and  pharynx  of  the 
thick  secretion  during  the  healing  process. 

As  considerable  quantities  of  blood  are  apt  to  be  swallowed 
during  the  operation,  it  is  advisable  to  administer  a  cathartic 
on  the  evening  of  the  day  of  operation. 

Complications  attending  or  following  operation:  1.  There  is 
danger  of  suffocation  from  the  presence  of  blood  in  the 
trachea. 

2.  There  may  be  delirium  or  bewilderment  folloAving  the 
operation. 

3.  If  the  instrument  is  carried  too  far  to  the  side  of  the 
pharynx,  the  orifice  of  the  Eustachian  tube  may  be  injured, 
and  a  subsequent  stricture  result. 

4.  Secondary  hemorrhage  is  rare. 

5.  The  operation  may  be  followed  by  infection  of  the 
middle  ear  and  mastoid,  and  of  the  cellular  tissue  of  the 
pharynx.  A  true  phlegmonous  pharyngitis  or  abscess  may 
occur. 

6.  Latent  malaria  has  been  converted  into  the  active  type 
immediately  after  the  operation. 
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7.  Dangerous  hemorrhage  may  occur  as  a  result  of  exces- 
sive fibrosis ;  or  of  the  abnormal  placement  of  the  internal 
carotid  and  vertebral  arteries.  When  dangerous  hemorrhage 
takes  place  it  may  be  controlled  by  digital  pressure ;  by  pledgets 
of  cotton  saturated  with  a  10  per  cent,  solution  of  antipyrin  ; 
by  eating  crushed  ice ;  by  injections  of  hot  water,  etc. 

27— Eje. 
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EXAMINATION  OF  THE  LARYNX. 

Good  illumination  and  the  proper  instruments  are  essential 
to  the  examination  of  the  larynx. 

The  means  of  illumination  will  of  necessity  depend  very 
much  upon  the  environment  of  the  physician.  If,  for  ex- 
ample, he  is  located  in  the  country,  where  gas  and  electricity 
are  not  to  be  had,  he  must  depend  upon  sunlight  or  the  oil- 
lamp. 

Sunlight  furnishes  an  ideal  illumination,  but  for  obvious 
reasons  is  not  always  available.  An  ordinary  oil-lamp  is 
always  available  in  most  country  places  and  is  quite  satis- 
factory. 

In  the  larger  cities,  however,  where  gas  and  electricity 
are  in  almost  every  home  and  office  building,  their  use  is 
more  practical,  and  with  the  proper  appliances  furnish  a 
more  brilliant  illumination. 

The  ordinary  flat  gas-flame,  the  argand  burner,  or  the 
hooded  Welsbach  gas-burner  may  be  used.  The  AVelsbach 
burner  makes  an  ideal  light,  as  it  is  both  brilliant  and  steady. 
Gasoline  is  now  utilized,  by  means  of  a  very  simple  con- 
trivance, to  furnish  gas  for  tlie  Welsbach  burner,  thus  making 
it  possible  for  the  ])nictitioner  in  the  most  remote  places  to 
have  an  ideal  mode  of  illumination. 

Eledricity  is,  however,  the  light  par  excellence  for  the 
specialist,  as  it  is  cleanly,  and  throws  out  less  heat,  which  is 
a  desideratum  of  no  small  importance  where  the  lamp  or 
gas-light  may  be  in  constant  use  for  hours  at  a  time. 

Instruments :  If  sunlight,  the  oil-lamp,  gas,  or  the  electric 
incandescent  globe  are  utilized  for  the  source  of  ilhunination 
it  is  necessary  to  use  a  concave  head-mirror  to  throw  the  rays 
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of  light  into  the  oral  cavity.  There  are  electric  head-lamps 
"Nvhich  do  away  with  the  necessity  of  using  a  mirror  reflec- 
tor. The  Phillips  and  the  Kirstein  head-lamp  are  })erhaps 
the  best  on  the  market.  The  Kirstein  is  better  adapted  for 
ear  work  as  it  throws  the  rays  of  light  in  a  direct  line  with 
that  of  vision. 

In  addition,  a  napkin  for  holding  the  tongue,  a  tongue  de- 
j)ressor,  and  three  or  four  laryngeal  mirrors  of  various  sizes 
should  be  at  hand  for  making  the  examination.  The  larger 
sized  ones  are  generally  preferable  for  getting  the  laryngo- 
scoj)ic  image. 

Method  of  examination :  It  is  the  author's  custom  to  pro- 
ceed somewhat  as  foliows :  The  patient  is  placed  on  a  re- 
volving chair  a  little  to  the  front  and  left  side  of  the  light, 
and  at  such  a  height  that  his  mouth  is  about  on  a  level  with 
my  chin.  He  is  instructed  as  to  what  I  intend  doing,  and  as 
to  how  he  can  aid  me  in  doing  it.  The  mental  conception  of 
what  I  expect  of  him  enables  him  to  adjust  the  tongue,  fauces, 
and  epiglottis  so  as  to  permit  of  an  easy  examination  of  the 
larynx. 

After  having  adjusted  the  light  about  nine  inches  to  the 
right  and  a  little  back  of  the  patient's  ear,  the  patient  is 
told  to  protrude  his  tongue,  the  end  of  which  I  seize  gently, 
but  firmly,  between  the  folds  of  a  napkin  (Fig.  130),  and  pull 
gently  forward  and  downward,  using  the  index-finger  beneath 
the  tongue  as  a  fulcrum.  This  simple  precaution  avoids  giving 
the  patient  pain  by  dragging  the  tongue  doAvn  over  the  teeth. 
I  direct  him  to  relax  the  lower  jaw  and  tongue,  and  breathe 
M'ith  quick,  short  breaths.  While  he  is  in  the  act  of  doing 
this,  I  insert  a  large  warm  laryngeal  mirror,  holding  it  as  a 
pen,  keeping  the  back  of  it  well  up  toward  the  roof  of  the 
mouth,  following  the  curve  of  the  vault  back  to  the  uvula 
and  soft  palate,  wdiich  I  lift  up  gently,  but  firmly,  if  need  be, 
against  the  upper  and  posterior  wall  of  the  pharynx.  Especial 
care  should  be  exerted  to  avoid  touching  the  tongue  ujjon  its 
posterior  aspect,  as  violent  retching  may  be  thus  produced. 

The  face  of  the  mirror  should  now  look  forward  and  down- 
ward, and  the  light  from  the  head-mirror  or  lamp  be  directed 
upon  it.  The  rays  will  thus  be  reflected  downward  upon  the 
larynx,  and  the  image  returned  to  the  eye.     The  examination 
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should  be  done  quickly  and  skilfully,  as  the  parts  will  not  long 
tolerate  the  presence  of  the  mirror.  Should  retching  or  cough- 
ing be  excited  the  examination  should  be  discontinued  at  once, 


Fig.  130. 


Laryngeal  mirror  in  position,  displaying  the  laryngeal  image.    (Cohen.) 

and  the  patient's  mind  diverted  from  his  throat.  A  few  sips 
of  ice-water  will  usually  allay  the  irritability  of  the  parts, 
and  the  examination  may  be  repeated. 
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The  position  and  action  of  the  vocal  cords  and  arytenoid 
cartilages  may  be  brought  into  view  by  directing  the  patient 


Laryngoscopic  diagram,  showing  the  vocal  cords  widely  drawn  apart,  and  the 
position  of  the  various  parts  above  and  below  the  glottis,  during  quiet  breathing 
(from  Mackenzie) :  ge,  glosso-epiglottie  folds;  u,  upper  surface  of  epiglottis  ;  /,  lip  or 
arch  of  epiglottis  ;  c,  protuberance  of  epiglottis  ;  v,  ventricle  of  the  larynx  ;  ae,  ary- 
epiglottic  fold;  cW,  cartilage  of  Wrisberg;  cS,  cartilage  of  Santorini ;  covi,  arytenoid 
commissure;  re,  vocal  cord  ;  i*,  ventricular  band  ;  pv,  processus  vocalis  ;  cr,  cricoid 
cartilage;  t,  rings  of  trachea.    (Seller.) 

to  utter  the  syllables  "eh,"  "ee,"  and  to  take  a  long  deep 
breath. 

The  laryngoscopic  image :  The  image  is  an  inverted  one,  as 
it  is  only  the  reflection  from  the  mirror  that  strikes  the  retina 

Fig.  132. 


Laryngoscopic  diagram,  showing  the  approximation  of  the  vocal  cords  and  ary- 
tenoid cartilages,  and  the  position  of  the  various  parts,  during  vocalization  (from 
Mackenzie) :  /,  fossa  innominata  ;  hf,  hyoid  fossa ;  ch,  cornu  of  hyoid  bone  ;  cH',  car- 
tilage of  Wrisberg;  cS,  cartilage  of  Santorini ;  a,  arytenoid  cartilages;  com,  arytenoid 
commissure  ;  pi\  processus  vocalis  and  cartilages  of  Seiler.    (Seller.) 


(Figs.  130-132).  To  remember  this  is  of  importance  in 
making  topical  applications  and  in  operating  upon  the  larynx. 
The    movements  of  the  instruments  thus  used  will  be   the 
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reverse  of  that  which  seems  natural,  and  considerable  expe- 
rience will  be  required  to  accustom  the  operator  to  them.  The 
beginner  should  provide  himself  with  a  model  mouth  and 
larynx,  or  construct  one  of  a  piece  of  large  tubing,  and 
practice  upon  it  with  the  laryngeal  mirror,  reflected  light, 
and  curved  laryngeal  instruments  until  he  is  accustomed  to 
the  reverse  movements  reflected  from  the  laryngeal  mirror. 

Autoscopy  or  direct  laryngoscopy  :  Kirstein  is  the  author  of 
this  method  of  examination,  which,  while  it  is  not  universally 
practicable,  is,  nevertheless,  a  very  valuable  addition  to  our 
means  of  diagnosis  and  operation.  It  is  rather  difficult  to  do, 
although  it  seems  quite  simple.  The  obstacles  interfering  with 
its  use  may  be  overcome  by  a  careful  study  of  the  technique 
of  the  procedure  and  by  experience  in  its  application. 

The  only  instrument  required  is  a  specially  designed  tongue 
depressor,  which  has  a  long  spatula,  slightly  curved  downward 
at  its  end  so  as  to  conform  to  the  curve  of  the  base  of  the 
tongue.  The  curved  end  is  thick  and  rounded,  so  as  to  avoid 
injury  to  the  tongue. 

The  mdliod  of  using  it  is  as  follows  :  The  patient  should  be 
seated  in  a  chair,  leaning  slightly  forward  with  head  inclining 
upward,  so  as  to  bring  the  oral  in  direct  line  with  the  pharyn- 
geal and  laryngeal  cavities.  The  tongue  depressor  is  then 
introduced  as  far  back  as  possible  on  the  tongue,  and  firmly 
pressed  downward  and  forward  so  as  to  overcome  the  arch  of 
the  tongue  and  thereby  bring  the  larynx  into  plain  view. 
Special  care  should  be  taken  to  avoid  using  the  upper  teeth  as 
a  fulcrum.  The  operator,  who  is  standing  in  front  of  the 
patient,  can,  by  means  of  the  Kirstein  head-lamp,  see  the 
larynx  in  its  true  position. 

By  this  method  the  larynx  can  be  operated  upon  with 
straight  instruments  instead  of  the  usual  curved  ones.  This 
method,  even  in  the  hands  of  an  experienced  operator,  is  apt 
to  occasion  considerable  discomfort  to  the  patient  unless  he  is 
under  the  influence  of  a  general  ansesthetic. 

Laryngoscopic  Landmarks. 

The  general  anatomv  of  the  cartilages  and  muscles  is  shown 
in  Figs.  133-135. 
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EXAMINATION  OF  THE  LARYNX. 


The  laryngoscopic  mirror  will  show  the  following  land- 
marks (Figs.  131  and  132): 

The  epiglottis  with  its  crescentic  or  V-shaped  edge  standing  up 
against  the  base  of  the  tongue.  It  occupies  the  upper  portion 
of  the  mirror  and  presents  its  concave  surface  downward. 

It    should    be  examined   for 
Fig.  133.  deformities,    neoplasms,   catar- 

rhal iuHammation,  and  tuber- 
cular, syphilitic,  and  malignant 
infiltrations.  Its  color  should 
be  noted  as  should  also  the  con- 
dition of  the  veins  and  arteries 
upon  its  surface. 

The  next  landmarks  to 
engage  the  attention  are  the 
rounded  'prominences  in  the 
lower  field  of  the  mirror.  They 
are  covered  with  mucous  mem- 
brane and  mark  the  location 
of  the  arytenoid  cartilages. 
They  play  a  prominent  part  in 
vocalization  and  are  often  the 
seat  of  tubercular  infiltration. 
Their  color,  size,  and  symmetry 
should  be  noted.  If  the  mucosa 
covering  them  is  pale  and  ash- 
colored  there  is  a  strong  prob- 
ability that  the  patient  is 
affected  with  tuberculosis.  At 
a  later  stage  they  may  be 
much  enlarged  from  tuber- 
cular infiltration  or  broken 
down  by  ulceration.  One  side 
alone  may  be  thus  affected. 
The  vocal  cords  appear  as  pale,  pinkish  bands,  occupying  the 
central  portion  of  tlie  mirror  in  its  perpendicular  axis.  They 
seem  to  unite  in  the  upper  portion  of  the  mirror  and  to  spread 
apart  as  they  pass  into  the  lower  field.  A  reversal  of  the 
image  gives  the  true  position  of  the  parts,  namely :  the  cords 
unite  anteriorly  at  the  base  of  the  epiglottis,  and  pass  back- 


Hyoid  bone  and  the  laryngeal 
cartilages :  G,  body  of  the  hyoid  bone  ; 
H,  large  cornu  ;  J,  small  cornu  ;  A,  epi- 
glottis; B,  thyroid  cartilage;  C,  aryte- 
noid cartilage;  D,  cricoid  cartilage; 
E,  upper  cornu ;  F,  lower  cornu  of 
of  the  thyroid  cartilage.     (Ellis.) 
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ward  to  the  arytenoid  cartilages.  During  deep  inspiration  the 
cartilages  separate,  and  thus  cause  the  cords  to  spread  apart  in 
the  lower  field  of  the  mirror. 


Fig.  134. 


Fig.  135. 


Fig.  1S4.— View  of  the  internal  muscles  of  the  larynx:  1,  crioothyroideus  de- 
tached ;  2,  orico-arytenoideus  jjosticus ;  3,  cricoarytenoideus  lateralis :  4,  thyro- 
arytenoldeus,  superficial  part;  5,  di-prussor  of  the  epiglottis  ;  6,  thyrohyoideus,  cut; 
8,  deeper  part  of  thyro-arytenoideus.    (Ellis) 

Fig.  135.— Posterior  view  of  the  larynx  :  A,  superficial  part  of  the  arytenoideus 
muscle;  B,  deep  part  of  the  arytenoideus  ;  C,  crico-arytenoideiis  posticus.    (Ellis.) 

To  the  outer  side  of  either  cord  may  be  seen  a  band  or  fold 
of  mucous  membrane  known  as  the  ventricular  band,  })ocket 
ligament,  or  false  cord. 

Tiie  ventricular  l)ands  form  the  superior  boundaries  of  the 
ventricular  pouches  or  pockets. 
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Both  the  bands  and  pouches  may  he  the  scat  of  catarrhal 
inHammation,  oedema,  and  glandukir  enlargement. 

MALFORMATIONS  OF  THE  LARYNX. 

They  may  be  congenital  or  acquired. 

Congenital  Malformations. 

The  etiology  is  but  little  understood,  although  it  is  probable 
tliat  the  condition  of  the  father  and  mother  have  more  or  less 
to  do  with  it. 

Varieties :  They  may  be  grouped  under  three  headings, 
namely  : 

{<()  Congenital  stenosis,  wliich  is  usually  due  to  a  iceb  (Fig. 
136)  stretched  across  the  anterior  commissure  from  cord  to 
cord,   or   from    the    ventricular   l)ands. 
Fig.  136.  This  condition  may  be  present  for  years 

without  attracting  notice,  when  some 
intercurrent  disease  of  the  larynx  brings 
it  under  the  observation  of  the  physi- 
cian. The  web  is  usually  of  the  same 
color  as  the  cords. 

(6)  Another  form  of  congenital  mal- 
formation   is    laryngeal    dilatation,    or 
laryngocele.    This  is  rare  in  man,  but  is 
Laryngeal  stenosis  due     quite    common    iu    souic    of  the   lowcr 

to  web  between  the  vocal        '■    .        ■, 

cords.   (Cohen.)  animaJs. 

(c)  True  hypertrophy,  or  enlargement 
of  the  normal  tissue,  is  occasionally  found  as  a  congenital  con- 
dition, although  it  is  usually  acquired. 

Congenital  malformations  of  the  larynx — treatment :  If  the 
web  causes  stenosis  of  the  larynx  it  may  be  treated  by  the 
introduction  of  an  O'Dwyer  tube,  leaving  it  in  place  for  a 
few  hours  daily.  It  may  be  necessary  first  to  cut  the  web 
with  Whistler's  cutting  dilator,  shown  in  Figure  137. 

If  there  is  stenosis  from  frne  hypertrojihy  (Fig.  138)  the 
enlarged  mass  should  be  removed  with  instruments  or  caustic 
applications,  as  fused  crystals  of  chromic  acid,  or  with  the 
actual  cautery.    Chemical  caustics  are  to  be  cautiously  applied. 


CONGENITAL  MALFORMATIONS. 
Fig.  137. 
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Whistler's  cutting  dilator. 
Fig.  138. 


Faulty  approximation  of  the  vocal  cords  ah  often  observed  in  chronic  hyper- 
trophic larj-ngitis.    (Coakley.) 

Fig.    139. 


Punch  forceps  for  removing  laryngeal  growths. 

as  they  are  apt  to  excite  the  formation  of  cicatricial  bands. 
If  the  hypertrophy  is  large  enough  it  may  be  removed  witli 
the  biting  laryngeal  forceps  (Fig.  139). 
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Acquired  Malformations. 

Etiology :  Tliev  are  usually  due  to  some  injury,  as :  at- 
tempted suicide  by  cutting  the  throat ;  the  inhalation  of  a 
corrosive  vapor;  or  the  deglutition  of  scalding  or  caustic 
fluids.  Syphilis,  lupus,  tuberculosis,  cancer,  and  benign 
neoplasms  also  give  rise  to  malformations. 

Syphilitic  Stenosis  of  the  Larynx. 

Etiology :  The  stenosis  may  be  due  to  oedema ;  or  to  cica- 
tricial bands  and  webs  stretching  from  cord  to  cord,  or  between 
the  ventricular  bands.  CEdema  may  occur  at  any  period  in 
the  course  of  the  disease. 

Syphilitic  stenosis  of  the  lar3mx — symptoms  :  (a)  Those  due 
to  interference  with  voice-production,  as  permanent  hoarseness 
and  restricted  range  of  register ;  (6)  those  due  to  interference 
with  respiration,  as  repeated  attacks  of  dyspnoea.  Such  at- 
tacks recurring  at  frequent  intervals  for  a  number  of  years 
are  almost  pathognomonic  of  syphilitic  disease  of  the  larynx  ; 
(c)  cough,  [d)  pain,  (e)  dysphagia,  and  (/)  expectoration  are 
often  present.    The  expectoration  is,  however,  usually  scanty. 

Treatment :  The  usual  constitutional  remedies  (potassium 
iodide  and  mercury)  should  be  administered.  The  iodide 
should  be  pushed  to  the  point  of  toleration.  Should  alarming 
symptoms  arise  from  oedema,  tracheotomy  may  become  a 
necessity.  It  should  be  done  low  down  so  as  to  avoid  tlie 
oedematous  tissues  of  the  larynx.  The  tube  should  be  left  in 
place  for  some  days,  as  its  removal  might  be  followed  by  an 
extension  of  the  oedema  downward,  thereby  preventing  its  re- 
insertion. In  the  cicatricial  type  of  stenosis  the  Whistler 
cutting  dilator  should  be  used  and  the  O'Dwyer  tube  inserted. 
Daily  dilatation  with  bougies  may  be  practised  instead  of 
introducing  the  O'Dwyer  tubes. 

Tubercular  Laryngeal  Stenosis. 

It  is  usually  due  to  oedema  (Fig.  140).  Cicatricial  stenosis 
does  not  occur,  as  there  is  little  tendency  toward  a  reparative 
process.  The  treatment  should  be  as  for  oedema  from  other 
causes. 
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Lupous  Laryngeal    Stenosis. 

Pathology  :  The  reparative  proeess  is  })roininent,  hence  cica- 
tricial hands  are  apt  to  form.  They  sometimes  almost  com- 
pletely close  the  glottis  until  the  patient  has  barely  enough 
space  left  through  which  to  breathe  or  vocalize.  Ordinarily 
respiration  or  vocalization  are  but  little  interfered  with,  as 
the  bands  are  located  above  the  cords. 

Prognosis :  There  is  a  tendency  to  spontaneous  atrophy  of 
the  new-formed  tissue,  hence  the  prognosis  is  more  favorable 
than  in  other  types  of  stenosis.     It  should  be  remembered 

Fio.  140. 


Tubercular  infiltration  of  the  intLrarytenoid  space  with  tubercular  papillomata 
of  both  vocal  cords.  Characteristic  cjedematous  infiltration  of  the  arj-epiglottic 
folds.    (Cohen.) 

that  there  is  some  tendency  toward  the  true  tubercular  type, 
which,  if  it  occurs,  renders  the  prognosis  quite  grave. 

Lupous  laryngeal  stenosis — treatment :  Surgical  measures 
.should  not  be  undertaken  unless  there  is  marked  embarrass- 
ment to  respiration.  Dilatation  is  of  little  value  unless  pre- 
ceded by  cutting  the  web.  So  long  as  there  is  active  inflam- 
mation, radical  measures  should  not  be  instituted  unless  there 
is  imminent  danger  of  suffocation. 

Traumatic  Laryngeal  Stenosis. 

Etiology:  This  condition  may  arise  from  intentional  or 
accidental  wounds  to  the  throat ;  from  foreign  bodies ;  or 
caustic  fluids  within  the  larynx. 

The  symptoms  are  those  peculiar  to  interference  with  res- 
piration and  vocalization. 

The  prognosis  should  always  be  guarded,  as  there  is  a  ten- 
dency for  the  cicatricial  bands  to  increase  and  suffocation 
thereby  be  produced.    CEdcma  may  also  develop  and  cau.se  sud- 
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den  alarming  symptoms.    The  prognosis  as  to  the  voice  should 
also  be  guarded,  as  the  latter  is  apt  to  be  seriously  impaired. 

Traumatic  laryngeal  stenosis — treatment :  The  degree  of  the 
stenosis  and  the  nature  of  its  cause  will  determine  the  treat- 
ment. If  due  to  granulation  formations  these  should  be  re- 
moved with  laryngeal  curettes.  If  due  to  oedema,  scarifica^ 
tiou  should  be  done  ;  and,  if  it  fails  to  afford  relief,  tracheotomy 
must  be  performed.  Cicatricial  bands  should  be  cut  and 
O'Dwyer's  tubes  inserted  daily. 

INFLAMMATIONS  OF  THE  LARYNX. 

General  Etiology  of  Inflammations  of  the  Larynx. 

Mouth-breathing :  Mouth-breathing  may  be  due  to  enlarge- 
ment of  the  pharyngeal  and  faucial  tonsils ;  retro-pharyngeal 
abscess  ;  deformities  and  neoplasms ;  also  to  congenital  ste- 
nosis of  the  nasal  fossse  ;  hypertrophy  and  swelling  of  the  nasal 
mucous  membrane  ;  neoplasms  ;  and  foreign  bodies. 

Undue  patency  and  consequent  dryness  of  the  nasal  fossae 
may  be  due  to  congenital  arrest  of  development  of  the  turbi- 
nal  bodies;  atrophic  rhinitis;  the  surgical  removal  of  the 
inferior  turbinals ;  and  collapse  of  erectile  tissue  of  the  nose. 

The  effects  upon  the  larynx  is  much  the  same  as  that  pro- 
duced by  mouth-breathing. 

When  the  nasal  and  buccal  secretions  are  normal  the 
pharynx  and  larynx  are  protected  against  disease. 

Lymphoid  glands :  The  lymphoid  tissue  of  the  pharynx, 
mouths  of  the  Eustachian  tubes,  base  of  the  tongue,  the  fauces, 
the  larynx,  the  nasopharynx  and  nose,  is  now  described  in 
literature  as  discrete  (scattered  lymphatic  glands)  pharyngeal, 
tubal,  lingual,  palatal,  laryngeal,  and  nasal  tonsils  respec- 
tively. 

The  function  of  the  lymphoid  glands  is  to  throw  out  leuco- 
cytes on  the  surface  epithelium,  where  they  destroy  micro- 
organisms and  other  deleterious  substances.  Inflammations 
of  these  structures  are  usually  due  to  one  of  two  causes  :  viz., 
(rt)  microbes;  (6)  diathetic  states. 

Nasal  disease  and  malformations :  Catarrhal  inflammations 
of  the  throat  are  usually  secondary  to  some  nasal  disease  or 


GENERAL  ETIOLOGY  OF lyFLAMMATIONS  OF LARYSX.   431 

malformation.  AVlien  there  is  a  fibrinous  exudate  it  is  probably 
of  microbic  origin  and  the  prognosis  should  be  guarded. 
Laryngeal  inflammations  are  usually  subacute  extensions  from 
the  nares,  and  are  associated  -with  nasal  stenosis.  AVhile  in- 
flammations of  the  throat  are  usually  associated  with  disturb- 
ances of  the  vaso-motor  nervous  system,  microorganisms  also 
act  as  important  causes. 

Constitutional  conditions  :  The  rheumatic  or  gouty  diathesis 
plays  an  important  role  in  the  throat  and  nose,  but  more 
especially  in  pharyngeal  diseases.  It  has  been  observed  that 
when  certain  tonsillar  diseases  are  remedied  by  local  meas- 
ures, the  rheumatic  attack  sometimes  shifts  to  another  part  of 
the  body  ;  this  should  be  explained  by  the  migratory  nature 
of  rheumatic  affections  and  not  be  attributed  to  the  local 
treatment  of  the  tonsils. 

Anatomical  considerations  :  The  soft  palate  and  uvula  on  ac- 
count of  their  intimate  relation  to  the  nasopharynx  exert  a 
marked  influence  in  the  morbid  processes  of  that  region. 

The  faucial  tonsils,  being  located  between  the  pillars  of  the 
fauces,  when  adherent  or  enlarged,  interfere  with  the  action 
of  the  palatine  muscles,  and  thereby  render  the  voice  thick 
and  offer  interference  to  the  patency  of  the  Eustachian  tubes. 

The  laxity  oj  the  pharyngeal  mucosa  accounts  for  the  fre- 
rquent  occurrence  of  abscesses  in  this  region. 
:     JS^ew  formations  or  foreign  bodies  in  the  pharynx  give  rise 
to  pain  and  interfere  with  deglutition  and  vocalization. 

Kasal  stenosis  results  in  the  loss  of  the  respiratory  functions 
of  the  nose,  thereby  allowing  the  inspired  air  to  pass  into  the 
lower  respiratory  tract  insufficiently  moistened,  tempered,  and 
filtered.  This  results  in  a  train  of  irritative  phenomena 
already  more  fully  described  under  postnasal  adenoids. 

In  regard  to  disturbance  of  the  general  circulation,  it  may 
be  said  that  plethora  fjivors  local  congestion,  while  ancvmia 
predisposes  to  local  muscular  relaxation. 

Improper  use  of  the  voice :  Various  writers  have  recently 
called  attention  to  the  fact  that  the  improper  use  of  the  voice 
among  singers,  public  speakers,  and  criers  accounts  for  most  of 
the  morbid  conditions  ])eculiar  to  their  ])r()fessions.  Formerly 
it  was  held  tliat  the  local  morbid  condition  was  the  cause  of 
the  vocal  disturbance,  and  that  in  order  to  affect  a  cure,  rest 
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of  the  voice  and  local,  surgical,  and  medical  interference  were 
necessary.  In  accordance  with  the  present  view  the  rational 
treatment  consists  oi'  tiie  proper  training  of  the  vocal  aj^par- 
atus,  therein-  rendering  it  ca[)al)le  of  performing  almost  any 
amount  of  work  put  upon  it. 

The  influence  of  improper  clothing:  The  mode  of  life,  habi- 
tation, and  occupation  shoukl  be  taken  into  consideration  in 
advising  the  patient  as  to  the  kind  and  amount  of  clothing  he 
slioukl  wear.  It  is  common  to  observe  men  in  rural  districts 
who  wear  but  scant  clothing,  and  who  suffer  but  slightly  from 
catarrhal  affections.  On  tlie  other  hand,  when  the  same  in- 
dividuals remove  to  cities,  live  in  warmer  houses,  wear  heavier 
clothing,  and  are  less  exposed  to  the  weather,  it  is  no  uncom- 
mon thing  for  them  to  develop  marked  catarrhal  diseases  of 
the  nose  and  throat.  The  amount  of  clothing  should  be  modi- 
fied to  suit  the  immediate  environment  of  the  individual — 
/.  e.,  it  should  be  so  arranged  that  when  in  the  house  the 
clothing  may  be  light  in  weight,  conforming  to  the  tem])era- 
ture  of  the  room.  While  out  of  doors  in  severe  weather 
outer  coats  should  be  used  so  as  to  protect  the  body  in  propor- 
tion to  the  change  in  environment.  Especial  attention  should 
be  given  to  the  feet,  as  body-temperature  may  be  rapidly 
lowered  by  abstracting  heat  through  the  soles.  In  cold 
weather  heavy  shoes  should  be  worn,  thereby  overcoming  one 
of  the  most  fruitful  sources  of  colds  and  other  catarrhal  dis- 
eases of  the  nose  and  throat. 

Anaemia  of  the  Larynx. 

General  ancemia  is  attended  by  anaemia  of  the  larynx  as  a 
matter  of  course. 

When,  however,  there  is  (a)  functional  aphonia  associated 
with  the  laryngeal  anaemia  ;  or  (6)  ana?mia  of  the  larynx, 
lower  pharyngeal  wall,  and  vocal  cords,  and  no  general 
anaemia,  it  is  pathognomonic  of  tuberculosis. 

The  importance  of  this  symptom  justifies  the  prominence 
given  it  by  placing  it  at  the  opening  of  the  section  on  Inflam- 
mations of  the  Larvnx. 
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Acute  Catarrhal  Laryngitis. 

Etiology :  Age  :  The  larynx  is  smaller  in  children,  hence  is 
more  easily  stenosed  than  it  is  in  adults.  While  acute  laryn- 
gitis is  more  frequent  in  adults  than  in  children,  it  is  not  so 
dangerous.  Enlargement  of  the  postnasal  lymphoid  tissue 
before  puberty  predisposes  to  laryngeal  inflammation,  while 
in  later  life  postnasal  catarrh  acts  as  a  cause.  Plastic  exu- 
dates are  more  common  in  children. 

Climatic  conditions,  as  cold,  moist  air,  are  exciting  causes  of 
catarrhal  inflammations  here  as  elsewhere  in  the  respiratory 
tract.  The  clothing  should  be  so  regulated  as  to  protect  with- 
out "coddling"  the  individual. 

Improper  use  of  the  voice,  especially  if  there  are  lowered 
vitality  from  overwork,  anxiety,  grief,  or  sickness,  may  cause 
laryngitis. 

Poor  ventilation  in  shops,  school-rooms,  stores,  and  bed- 
chambers predisposes  to  attacks  of  acute  laryngitis.  Fumes, 
gases,  and  dust  which  irritate  the  larynx  should  be  carried 
off  with  ventilating  currents  of  air. 

Disturbances  of  digestion  and  of  the  portal  circulation 
which  arise  from  the  abuse  of  alcohol,  tobacco,  and  food  pre- 
dispose to  hypenemia  and  acute  inflammation  of  the  larynx. 

Acute  catarrhal  laryngitis — symptoms :  These  will  vary 
according  to  the  location  and  amount  of  activity  of  the  inflam- 
matory process.  If  the  aryteno-epiglottic  folds  and  epiglottis 
are  involved,  as  in  laryngitis  due  to  scalding  drinks  or  liquors, 
dysphagia  will  be  a  prominent  symptom.  If  the  true  cords 
and  ventricular  bands  are  prominently  involved,  there  will  be 
dysphonia.  Should  the  interarytenoid  space  i)e  the  seat  of 
inflammation,  cough  will  be  the  prominent  symptom.  The 
cough  may  have  a  clear  tone  and  the  voice  be  almost  free 
from  hoarseness.  In  many  of  the  so-called  dry  coughs  at- 
tributed to  chronic  bronchitis,  if  the  interarytenoid  space 
(posterior  commissure)  were  examined  laryngoscopically  it 
would  be  found  to  be  the  seat  of  inflammatory  tiiickcning. 
Hoarseness  is  more  or  less  prominent  according  to  the  amount 
of  thickening  of  the  vocal  cords  and  impaired  action  of  the 
laryngeal  muscles.  (Edema  and  hemorrhage  are  more  apt  to 
occur  in  laryngitis  of  singers  and  public  speakers  than  in  per- 
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sons  of  other  callings.  This  is  perhaps  due  in  part  to  exces- 
sive use  of  the  voice  after  the  inHaniniatory  process  is  estab- 
lished. 

Age  also  niodilies  the  symptoms,  as  in  children  there  is  a 
greater  tendency  to  spas)iiodic  closure  of  the  glottis  than  in 
adults.  This  is  especially  true  between  the  ages  of  two  and 
five  years.  This  may  be  accounted  for  in  several  ways,  viz.  : 
at  that  age  there  is  a  predisposition  to  the  spasmodic  action  of 
the  muscles  from  reflex  irritations.  The  larynx  is  much 
smaller  in  the  child  than  in  the  adult,  hence  the  dried  secre- 
tions which  accumulate  during  sleep,  especially  if  the  child  is 
a  mouth-breather,  may  be  suflicient  to  obstruct  the  glottic 
opening.  I  have  observed  in  children  affected  by  lymphoid 
enlargements,  as  postnasal  adenoids  and  hypertrophied  faucial 
and  lingual  tonsils,  that  jjseudocrniip  commonly  forms  part  of 
the  clinical  history  of  the  early  part  of  their  lives.  This  may  be 
accounted  for  by  the  obstruction  to  the  circulation  afforded  by 
the  lymphoid  masses,  and  by  the  fact  that  nasal  respiration  is 
interfered  with.  The  child's  larynx  is  thus  subjected  to  dry 
and  irritating  air  which  lowers  the  vital  resistance  of  the  laryn- 
geal tissues  and  renders  the  secretions  abnormally  heavy  and 
tenacious. 

The  constitutional  symptoms  are  about  the  same  as  those  in 
acute  rhinitis  and  need  not  be  detailed  here. 

Acute  catarrhal  laryngitis — laryngeal  image :  Great  varia- 
tion will  occur  in  the  laryngeal  image  according  to  the  par- 
ticular location  of  the  inflammation,  the  age  of  the  patient, 
his  occupation,  and  the  stage  of  the  disease. 

Small  areas  or  the  whole  membrane  may  be  slightly  thick- 
ened or  red,  the  cords  may  remain  a  whitish-yellow,  being 
little  or  not  at  all  thickened ;  or  they  may  be  quite  red  and 
swollen.  At  the  onset  the  membrane  is  dry,  but  at  the  end 
of  twenty-four  hours  a  glairy  mucous  secretion  is  present.  In 
some  cases  after  a  few  days  the  secretion  may  assume  a  muco- 
purulent character.  The  mucous  membrane,  which  at  first 
presented  an  evenly  red  and  swollen  appearance,  may  in  the 
later  stages  present  patches  of  softened  and  desquamated  epi- 
thelium. The  submucous  tissues  may  also  be  broken  down 
beneath  these  spots.  The  ventricular  bands  may  be  so  swollen 
that  they  overlap  the  true  cords  and  interfere  with  phonation. 
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Prognosis:  Rest  and  the  proper  hygienic  surroundings,  if 
complied  with  at  an  early  stage,  will  in  most  cases  eti'ect  a 
spontaneous  cure. 

Acute  catarrhal  laryngitis — treatment :  The  patient  should 
be  positively  instructed  not  to  use  his  voice  even  in  a  whisper 
for  a  period  of  forty-eight  hours.  All  communications  should 
be  made  by  signs  or  in  writing,  and  he  should  be  confined 
within  the  house  where  the  temperature  is  maintained  at 
about  65°  to  70°  F.  He  should  be  not  only  confined  to  the 
house,  but  within  a  certain  room  of  the  house,  in  which  the 
atmosphere  is  kept  heavily  laden  with  moisture  from  boiling 
water.  He  should  be  taught  that  absolute  relaxation  of  the 
vocal  apparatus,  and,  indeed,  the  whole  body,  will  aid  materi- 
ally in  restoring  his  voice  to  perfect  condition  within  a  very 
short  time. 

In  addition  to  the  foregoing  requirements,  he  should  wear 
a  wet  compress,  made  of  a  small  piece  of  folded  linen,  on  his 
neck  over  the  larynx.  The  comj)ress  should  be  held  in  place 
by  a  band  of  flannel  a  little  wider  than  the  compress  and 
long  enough  to  go  twice  about  the  neck.  The  compresses 
should  be  wet  in  cold  water  every  four  or  five  hours,  squeezed 
slightly  to  avoid  dripping,  and  applied  as  above  described. 
Twice  a  day  they  should  be  moistened  in  the  following 
solution  : 

'B^.  Tr.  iodin.,  3ss; 

Glycerin.,  .^iv ; 

Aquae,  q.  s.  ad  siv. — M. 

Sig.  Use  twice  daily  to  wet  compress. 

Four  or  five  ^-grain  doses  of  calomel  should  be  given  at 
intervals  of  two  hours,  after  which  free  purgation  should  be 
jiroduced  by  the  administration  of  a  full  dose  of  Glauber  or 
Epsom  salts. 

If  the  above  conditions  are  not  complied  with,  the  disease 
may  run  a  course  covering  from  one  to  three  weeks  and  render 
the  patient  very  liable  to  subsequent  attacks,  if  not  to  per- 
manent chronic  laryngitis. 

As  violent  coughing  aggravates  the  inflammation,  it  should 
be  allayed  by  the  administration  of  small  doses  of  morphine 
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or  codeine.  Shoiikl  the  secretions  be  very  heavy  and  tena- 
cious, the  administration  of  y^^y  grain  of  ])ih)cari)ine  with  very 
minute  (h)ses  of  antimony  and  ipecac  is  advisable. 

Should  it  be  thought  necessary  to  produce  emesis,  one 
drachm  of  sodium  chloride  in  a  half  tumbler  of  water,  fol- 
lowed by  a  copious  drink  of  hot  water,  will  produce  the 
desired  effect  with  the  least  possible  harm. 

If  there  is  considerable  tenderness  over  the  larynx,  tl>e 
parts  should  be  massaged  freely  with  camphorated  oil. 

Singers  and  public  speakers,  and  others  who  specially  prize 
their  voice,  should  make  an  annual  visit  to  the  sea  or  moun- 
tains for  the  benefit  to  be  derived  from  the  pure  air,  rest,  and 
change  of  environment.  All  patients  should  be  instructed  as 
to  the  necessity  of  protecting  the  feet  from  wet  and  cold  by 
wearing  heavy  boots.  A  cold  sponge-bath,  followed  by  vigor- 
ous friction,  should  be  indulged  in  every  morning.  In  this 
way  the  activity  of  the  skin  will  be  maintained  and  the  prob- 
ability of  future  attacks  be  very  much  lessened. 

Other  remedies  of  more  or  less  value  may  be  used  according 
to  the  indications  in  the  individual  case.  In  the  pseudo-croup 
type  the  patient  should  be  put  into  a  warm  bath  and  cold 
douches  applied  to  the  spinal  region.  The  baths  should  be 
continued  for  about  ten  minutes.  One  teaspoonful  of  the  com- 
pound tincture  of  benzoin  in  one-half  pint  of  boiling  water 
may  be  used  at  intervals  of  from  two  to  three  hours  as  a  steam 
inhalent  to  relieve  cough  and  irritability.  Bland  sprays  of 
oil  containing  small  quantities  of  the  oil  of  pine-needles  and 
the  oil  of  tar  are  of  some  value.  Kyle  reports  favorably  on 
the  use  of  dilute  nitric  acid  in  five-  to  ten-drop  doses  in  water 
every  half-hour  for  three  doses,  as  a  means  of  relief  for  those 
who  are  compelled  to  use  their  voices.  The  cold  water  or 
ice-bag  applied  over  the  neck  in  the  early  stages  often  re- 
lieves the  distressing  symptoms. 

The  surgical  treatment :  Should  there  be  moderate  oedema 
of  the  epiglottis  or  mucosa  of  the  larynx,  they  should  be  freely 
scarified  with  a  Tobold  concealed  laryngeal  lancet  (Fig.  141). 
There  is  little  danger  of  serious  hemorrhage  from  this  proced- 
ure, as  the  parts  are  filled  with  serous  fluid  rather  than  blood. 
Scarification  should  be  followed  by  an  a])plication  of  mild 
astringents,  as  the  glycerite  of  tannin.     This  form  of  astrin- 
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gent  is  especially  valuable,  as  the  glycerine  promotes  osmosis 
of  serum  from  the  oederaatous  tissues,  while  it  carries  the 
tannin  into  the  tissues.     When  there  is  imminent  danger  of 

Fig.  141. 
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Tobold  concealed  laryngeal  lancet. 


suffocation,  intubation  or   tracheotomy  may  be  indicated  to 
prevent  a  fatal  issue. 

Laryngitis  Symptomatic  of  Constitutional  Diseases. 

Erysipelas :  In  the  early  stages  it  resembles  simple  acute 
laryngitis.  Later  it  extends  to  adjacent  parts,  sometimes 
even  involving  the  face.  Other  expo.sed  persons  may  become 
similarly  affected,  and  finally  a  bacteriologic  examination  will 
reveal  the  characteristic  germs  of  erysipelas.  In  the  severer 
types  the  larynx  may  be  affected  by  a  phlyctenular  or  even  a 
herpetic  eruption.     Rarely  gangrenous  areas  develop. 

Measles :  Usually  there  is  a  mild  profuse  redness  with 
hoarseness  and  aphonia.  A  careful  laryngo.scopic  examina- 
tion will  show  the  characteri.stic  ra.sh  and  swollen  follicles. 
Should  the  voice  be  used  in  crying  or  talking  there  may  be 
frictional  erosions.  There  is  usually  a  barking  cough,  which 
in  a  few  days  is  followed  by  dysphonia. 

The  treatment  should  consist  of  a  ma.s.sage  of  mercurial 
ointment  over  the  larynx,  wet  compres.ses,  and  cathartics. 
In  rare  cases  it  may  be  necessary  to  resort  to  tracheotomy. 

Scarlet  fever:  Laryngitis  is  less  frequent  in  this  disease,  and 
is  attended  by  no  symptoms  of  especial  importance. 

Smallpox:  Small  whitish  prominences  composed  of  necrotic 
areas  of  epithelium,  under  which  there  is  a  small  amount  of 
pu.s,  form  the  chief  objective  syuiptom. 
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Typhoid  fever  :  There  is  a  deposit  of  specific  bacilli,  typhoid 
infihration,  and  ulceration  of  the  mucosa.  The  edge  of  the 
ej)iglottis  is  subject  to  erosions  which  may  leave  scars.  They 
may  in  time  produce  laryngeal  stenosis. 

Influenza:  The  whole  respiratory  tract  is  involved.  The 
interarytenoid  mucosa  is  especially  prone  to  involvement, 
which  accounts  for  the  dry  l)arking  cough  so  common  in  this 
disease.  It  so  nearly  resembles  whooping-cough  that  a  mis- 
taken diagnosis  is  often  made.  I^aryngeal  hemorrhage  may 
occur.  The  true  vocal  cords  may  become  eroded.  Although 
the  disease  is  quite  active,  abscess-formation  is  rare. 

Whooping-cough :  The  anterior  surface  of  the  posterior  wall 
of  the  |)liarynx  and  larynx  are  red  and  slightly  swollen,  hence 
the  constant  source  of  irritation  which  expresses  itself  in  the 
form  of  a  series  of  spasmodic  coughs.  The  secretion  is  scanty 
and  difficult  to  remove.  Ecchymosis  and  haematoma  are 
sometimes  found  in  the  submucous  tissue.  Local  treatment  is 
of  little  value. 

Rheumatism :  There  is  violent  pain  in  the  arytenoid  and 
other  cartilages.  The  arytenoid  cartilages  are  restricted  in 
their  movements,  hence  vocalization  is  more  or  less  interfered 
with.  There  is  swelling  of  the  mucous  membrane  covering 
the  cartilages.  The  presence  of  pain,  the  restricted  use  of  the 
muscles  of  adduction  and  abduction,  and  pain  and  SMcUing  over 
the  arytenoids  form  a  group  of  symptoms  which  should  not 
be  mistaken  for  true  })aralysis. 

Typhus  fever :  Laryngeal  inflammation  sometimes  occurs, 
and  may  be  quite  dangerous.  The  membrane  is  bright  red  or 
dark  and  velvety,  and  covered  with  a  sticky  mucopus.  Deep 
ulceration  may  expose  the  cartilages. 

Miasmatic  epiglottitis :  jNIarked  oedema,  dysphagia,  odonto- 
phagia,  and  dyspncjoa  are  the  chief  symptoms.  The  disease  is 
usually  found  among  people  living  in  salt  marshes. 

Malarial  poisoning,  characterized  by  intermittent  fever, 
hoarseness,  redness,  oedema,  and  dyspnoea,  has  been  observed 
and  reported.  Should  the  glottis  be  markedly  cedematous  it 
should  be  scarified,  and  cold  compresses  applied  to  the  neck. 
Iced  astringent  sprays  should  be  thrown  into  the  larynx. 
The  usual  antimalarial  treatment  should  be  faithfully  carried 
out. 


LARYNGISMUS  STRIDULUS.  439 

Laryn^smus  Stridulus. 

Etiology :  This  is  a  disease  cliaracterized  by  spasm  of  the 
glottis,  accompanied  by  stridor.  Disease  of  the  larynx  and 
trachea,  whether  it  be  inflammatory  or  non-inflammatory  in 
character,  predisposes  to  this  condition.  Many  cases  have 
been  noted  in  which  intestinal  disorder  seems  to  be  the  only 
assignable  cause.  Likewise  the  phenomena  occurring  during 
dentition  in  early  childhood  holds  a  close  relation  to  the  dis- 
ease. Rickets,  neuroses,  faucial  disease  or  tumor,  nasopharyn- 
geal adenoids,  uterine  disease,  the  uric-acid  diathesis,  elongated 
uvula,  and  necrosis  of  the  vertebrae,  may,  through  circulatory 
changes  and  reflex  irritations,  cause  laryngismus  stridulus. 
Pressure  upon  the  pneumogastric  or  spinal  accessory  nerves 
may  bring  about  very  serious  consequences. 

The  prognosis  may  be  quite  grave,  while  in  other  cases  the 
danger  is  remote.  The  treatment,  however,  should  always  be 
promptly  and  vigorously  prosecuted,  and  in  the  interval  be- 
tween attacks  the  special  causes  be  sought  for  and  removed 
if  possible.     One  attack  is  quite  apt  to  be  followed  by  others. 

Laryngismus  stridulus — treatment :  The  first  consideration 
should  be  the  prompt  relief  from  the  spasmodic  seizure.  The 
child  should  have  cold  water  splashed  on  his  spine  and  hot 
water  on  the  nape  of  the  neck.  The  tongue  should  be  seized 
with  a  napkin  and  pulled  upon  rhythmically  one-fourth  as 
many  times  as  there  are  pulse-beats,  in  order  to  excite  the  respi- 
ratory centres.  If  the  spasm  is  not  speedily  relieved,  the 
larynx  should  be  examined  for  foreign  bodies  or  other  sources 
of  irritation.  The  administration  of  from  five  to  ten  drops 
of  ether  will  sometimes  afford  prompt  relief.  The  mucous 
secretions  should  be  removed  with  the  finger  or  pro  bang.  The 
administration  of  oxygen  under  pressure  is  attended  with 
very  favorable  results,  as  asphyxia  is  imminent.  After  a  warm 
bath  of  ten  minutes'  duration,  the  child  should  be  wrapped  in 
a  warm  blanket  and  wiped  dry  with  a  towel  introduced  within 
the  blanket.  After  the  acute  attack  has  subsided  the  patient 
should  be  carefully  examined  for  postnasal  adenoids  or  en- 
larged faucial  and  lingual  tonsils.  Indeed,  the  entire  system 
should  be  subjected  to  a  most  careful  examination  by  the  best 
practitioners  and  specialists   available.     This  is  justified  on 
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account    of  the    probable    return    of    the    disease    and    the 
serious  nature  of  its  causes. 


Traumatic  Laryngitis. 

Etiology  :  There  is  no  difference  between  this  form  of  laryn- 
gitis and  the  usual  acute  type,  except  its  etiology.  As  its 
name  implies,  it  is  due  to  some  form  of  external  injury,  as 
attempted  suicide  by  cutting  the  throat ;  violent  contusion 
from  some  external  source  ;  accidental  or  intentional  swallow- 
ing of  caustic  fluids ;  the  inhalation  of  irritating  gases  and 
vapors  ;  or  to  meddlesome  or  awkward  topical  treatment.  If 
due  to  scalds  or  caustic  fluids  the  adjacent  tissues  will  be  in- 
volved, and  dysphagia  be  a  prominent  symptom. 

Treatment :  If  there  is  sufficient  oedema  to  cause  stenosis  of 
the  larynx,  scarification,  intubation,  or  tracheotomy  may 
become  necessary. 

Acute  Epiglottitis. 

Occurrence :  This  condition  is  usually  associated  with  in- 
flammation of  the  adjacent  tissues.  The  lingual  tonsils  are 
most  often  simultaneously  inflamed. 

The  treatment  is  as  given  for  acute  laryngitis.  Here,  as  in 
laryngitis,  it  is  quite  important  that  the  nasal  and  postnasal 
spaces  should  be  freed  from  obstruction  or  other  diseased 
condition  that  interferes  with  their  respiratory  functions. 

Membranous    Laryngitis    (Membranous   Croup    and   Exuda- 
tive Laryngitis). 

Definition :  This  is  a  form  of  membranous  laryngitis  not 
caused  by  the  Klebs-Loffler  bacillus.  It  is  not  infectious, 
and  therefore  is  never  an  epidemic  disease. 

Etiology :  It  is  usually  preceded  by  an  exudate  upon  the 
fauces.  If  the  exudate  is  upon  the  surface  of  the  tonsils  it  is 
more  apt  to  cause  membranous  laryngitis  than  if  it  is  within 
the  crypts.  The  disease  may  be  sporadic  or  endemic,  but  never 
epidemic.  Previous  inflammations  of  the  larynx,  and  espe- 
cially pre-existing    nasal   catarrh,  favor  the  development  of 
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the  process.  Sanitary  and  hygienic  conditions  have  more  or 
less  to  do  with  the  causation.  Improper  clothing  and  living 
in  damp,  cold  rooms  are  especially  fruitful  of  this  type  of 
inflammation. 

There  has  been  considerable  controversy  as  to  whether 
membranous  laryngitis  is  not  always  a  true  diphtheria.  The 
Klebs-Loffler  bacillus  is  sometimes  found  in  the  false  mem- 
brane, while  the  clinical  history  of  the  case  presents  none  of 
the  characteristic  signs  of  diphtheria.  On  the  other  hand,  the 
membrane  is  sometimes  found  to  be  entirely  free  from  di])h- 
theritic  bacilli,  while  profound  toxaemia  is  present.  \Ve 
are  hardly  prepared  to  make  a  positive  differentiation  between 
the  two  diseases,  and  yet,  for  clinical  purposes,  it  seems  well 
to  describe  them  separately. 

Membranous  laryngitis — pathology :  At  the  onset  the  mem- 
brane is  hypera?mic  and  slightly  swollen,  as  in  an  acute 
catarrhal  process.  At  the  end  of  eighteen  to  twenty-four 
hours  the  exudate  begins  to  coagulate  upon  the  surface,  the 
rapidly  proliferating  epithelium  and  leucocytes  being  entangled 
within  its  meshes.  The  psuedomembrane  thus  formed 
usually  involves  only  the  epithelial  layer,  the  submucous  tis- 
sue being  unaffected.  Occasionally,  however,  the  submucous 
tissue  breaks  down,  but  this  is  probably  due  to  interference 
with  the  circulation  of  the  parts  rather  than  to  an  extension 
of  the  plastic  exudate  beneath  the  epithelium.  The  exudate 
is  usually  above  the  glottis,  and  after  it  is  well  developed,  is 
situated  mostly  on  the  true  cords.  As  it  travels  downward 
from  the  fauces  it  attacks  the  epiglottis  and  ventricular  bands 
before  reaching  the  true  cords. 

Membranous  laryngitis — symptoms :  The  febrile  movement 
usually  begins  with  a  chilly  sensation  or  a  distinct  chill, 
the  temperature  ranging  from  100°  to  104°  F.,  the  pulse  being 
full  and  bounding.  Anorexia  and  restlessness  are  early  mani- 
festations. It  may  thus  be  seen  that  the  febrile  movement  is 
quite  different  from  that  of  simple  catarrhal  laryngitis,  assum- 
ing more  nearly  that  of  true  diphtheria,  although  the  temper- 
ature may  range  even  higher.  The  patient  complains  of  the 
throat  feeling  stiff  and  sore,  especially  upon  deglutition.  The 
pains  radiate  from  the  larynx  toward  the  ears.  The  tempera- 
ture-index does  not  change  materially  during  the  first  twenty- 
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four  to  forty-eight  hours,  but  as  the  larynx  becomes  covered  with 
the  membrane,  it  rises  one  or  two  degrees.  The  voice  is  quite 
characteristic,  having  a  metallic  ring  or  bark  upon  coughing 
or  attempted  vocalization,  and  may  become  completely  aphonic. 
This  symptom  will  vary  with  the  amount  and  location  of  the 
false  membrane  and  with  the  degree  of  muscular  impairment. 
Dvspnoea  is  present  in  proportion  to  the  amount  of  laryngeal 
stenosis,  and  is  both  inspiratory  and  expiratory.  It  is  at- 
tended {)y  the  usual  signs,  as  cyanosis,  supraclavicular  depres- 
sion, anxious  expression  of  countenance,  extreme  restlessness, 
and  dilated  nostrils.  It  is  progressive  until  death  ensues  or 
the  membrane  is  thrown  off.  The  meml)rane  may  re-form, 
hence  extreme  care  should  be  observed  until  convalescence  is 
well  established.  The  natural  course  of  the  disease  is  from 
three  to  six  days,  the  larynx  being  invaded  about  the  second 
or  fourth  day,  wlien  the  suffocative  symptoms  appear.  The 
presence  of  albumin  in  the  urine  is  not  significant  of  true 
diphtheria,  as  it  may  be  found  in  simple  follicular  inflamma- 
tion of  the  tonsils.  The  same  may  be  said  of  paralysis  of  the 
palatine  muscles. 

Membranous  laryngitis — diagnosis :  The  only  disease  with 
which  it  may  well  be  confounded  is  diphtheria;  and  as  the 
presence  or  absence  of  the  Klebs-Loffler  bacillus  does  not  af- 
ford a  positive  means  of  diagnosis,  it  is  well  to  give  the  patient 
the  benefit  of  the  doubt  and  treat  him  as  for  diphtheria. 
Bacteriologic  examination  of  the  secretion  and  fragments  of 
the  membrane  should  be  made  early  in  the  disease,  but  failure 
to  find  them  should  not  be  taken  as  sufficient  data  upon  which 
to  discard  diphtheritic  treatment. 

Membranous  larjnigitis — treatment :  In  the  early  stages  of 
the  disease,  before  the  formation  of  croupous  membrane,  cold 
applied  to  the  outside  of  the  neck  Avill  sometimes  abort  the 
disease.  It  may  be  applied  by  means  of  a  long,  narrow  ice- 
bag  partially  filled  with  cracked  ice,  or  by  means  of  a  Leiter 
coil  made  of  lead  tubing  so  bent  as  to  conform  to  the  shape 
of  the  neck.  If  the  ice-bag  is  used,  it  should  be  wrapped 
with  a  piece  of  thin  muslin,  and  should  be  refilled  every  hour. 
If  the  Leiter  coil  is  used,  it  should  be  connected  by  means  of 
a  siphon  tube  with  a  basin  of  ice  water  placed  on  a  higher 
level  than  that  of  the  patient.      In  this  way  the  neck  is  sub- 
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jected  to  the  action  of  the  contiiinous  current  of  cold  water. 
Heat  may  be  used  by  either  of  the  above  methods,  but  is 
ordinarily  less  efficacious  than  cold. 

The  atmosphere  of  the  room  should  be  kept  at  a  tempera- 
ture of  about  75'^  F.  and  surcharged  with  lime  vapor.  A 
good  method  of  administering  lime  vapor  is  to  slack  a 
pound  or  two  of  Hme  in  a  vessel  of  water  by  the  side  of  the 
bed,  a  temporary  tent,  made  of  a  sheet,  being  so  held  as  to 
cover  the  child  and  lime-vessel.  The  child  should  be  thus 
compelled  to  inhale  the  vapor  of  the  lime  for  ten  minutes,  at 
intervals  of  one  to  three  hours.  The  particles  of  lime  loosen 
the  pseudomembrane  and  bring  the  disease  to  a  speedy  and 
favorable  termination.  If  lime  is  not  available,  the  air  of  the 
room  should  be  surcharged  with  steam  from  boiling  water  to 
which  have  been  added  carbonate  of  sodium  and  spirit  of  tur- 
pentine. Steam  may  also  be  administered  directly  to  the  child 
by  means  of  an  atomizer  placed  on  a  stand  by  the  side  of  the 
bed.  These  and  other  remedies,  as  the  compound  tincture  of 
benzoin,  creosote,  oil  of  pine-needles,  oil  of  eucalyptus,  and 
the  benzoate  of  sodium,  may  be  thus  administered  for  the  relief 
of  cough  and  the  thick,  tenacious  secretion. 

Internal  medication :  In  tliis,  as  in  exudative  inflammation 
of  the  tonsils,  the  mixture  containing  two  parts  of  the  tinct- 
ure of  chloride  of  iron  and  eight  parts  of  glycerin  should 
be  given  in  half-drachm  doses  every  two  hours  to  a  child  five 
years  old.  The  iron  thus  administered  will  not  disorder  the 
stomach,  but  will  act  as  a  local  astringent,  and  in  some  way 
so  modify  the  blood  as  to  restrict  its  tendency  to  form  the 
plastic  exudate.  Calomel  should  be  administered  every  two 
hours  in  one-  or  two-grain  doses  imtil  the  stools  are  marked 
by  a  greenish  color,  after  which  it  should  be  given  three  or 
four  times  daily.  In  this  way  from  twenty  to  forty  grains 
of  calomel  may  be  administered  without  producing  any  dele- 
terious effects,  but,  on  the  contrary,  producing  very  favorable 
ones.  After  the  stools  show  the  greenish  color  a  mild  saline 
purgative  should  be  administered  once  daily  until  convales- 
cence is  established. 

Should  laryngeal  stenosis  become  so  marked  as  to  produce 
j)rofound  dyspnoea  and  cyanosis,  either  intubation  or  trache- 
otomy should  be  immediately  performed. 
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Perichondritis. 

Definition:  Tliis  is  an  iiiflamiiiation  of  tlie  laryngeal  carti- 
lages which  may  he  characterized  by  ossification,  hypertrophy, 
fibrous  thickening,  ulceration,  or  abscess. 

Etiology  :  It  is  usually  due  to  syphilis,  tuberculosis,  specific 
fevers,  rheumatism,  and  traumatism.  Children  and  young 
adults  are  rarely  atJected,  it  being  most  common  after  middle 
life.     Men  are  more  often  affected  than  women. 

Perichondritis — pathology :  In  the  early  stages  there  are  the 
usual  inflammatory  changes,  which  finally  terminate  in  ossifica- 
tion, hypertrophy,  hyperplasia,  ulceration,  or  abscess.  Some- 
times tiie  opening  of  the  ulcer  into  the  cavity  of  the  larynx  is 
quite  small,  while  the  tissues  beneath  are  undermined  in  all 
directions  for  quite  a  distance.  The  amount  of  damage  done 
cannot  always  be  estimated  by  the  apparent  size  of  the  ulcer- 
ous opening.  In  all  cases  the  muscular  movements  of  the 
larynx  are  interfered  with  both  on  account  of  the  articular 
changes,  and  the  changes  within  the  muscles  themselves. 

Perichondritis — symptoms :  The  acute  stage  is  ushered  in 
with  a  febrile  movement  as  in  acute  simple  catarrhal  laryn- 
gitis. There  are  chilly  sensations,  malaise,  headache,  loss  of 
appetite,  pains  in  the  bones,  and  a  temperature  of  100°  to  101° 
F.  The  vocal  functions  are  impaired  according  to  the  degree 
and  location  of  the  inflammation. 

In  the  syphilitic  type  there  are  marked  tenderness  and  pain 
upon  pressure.  If  the  cricoid  cartilage  is  involved,  the  peri- 
chondrium may  be  distended  inward,  closing  the  lumen  of  the 
larynx,  thereby  producing  dyspnoea.  AVhen  the  posterior  part 
of  the  cartilaginous  box  is  inflamed,  dysphagia  becomes  a 
prominent  symptom  on  account  of  the  close  proximity  to  the 
oesophagus.  Important  laryngeal  muscles  may  become  in- 
filtrated, and  the  voice  impaired  or  lost.  Should  one  of 
the  arytenoid  cartilages  be  the  seat  of  inflammation,  laryn- 
goscopic  examination  would  .show  a  one-sided  tumefaction. 
This  is  a  common  location  in  tubercular  perichondritis,  the 
voice  becoming  hoarse  and  low^  in  pitch.  When  the  thyroid 
is  involved  the  voice  becomes  hoarse  or  aphonic,  and  the 
respiration  dyspnoeic.  As  the  epiglottis  is  a  fibrocartilage,  it 
is  rarely  the  seat  of  perichondritis.     When  the  perichondritis 
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assumes  the  ulcerative  form  there  is  a  tendency  to  the  forma- 
tion of  a  fistulous  opening  outward  through  the  tissues  of  the 
neck,  or  internally  into  the  larynx  or  adjacent  tissues.  The 
necrotic  cartilage  is  exfoliated  through  the  fistula  thus  formed. 

Laryngeal  perichondritis — prognosis :  The  course  is  usually 
a  chronic  one,  and  may  lead  to  deatii  by  suffocation.  In  the 
acute  type  the  attack  is  sudden  and  life  may  be  threatened 
within  a  few  hours.  The  prognosis  is  more  or  less  affected 
by  the  constitutional  dyscrasia  causing  the  disease. 

Perichondritis — treatment :  The  treatment  shoidd  be  varied 
according  to  the  etiology  of  the  particular  case.  In  a  general 
way  it  may  be  said  that  antiphlogistic  measures  should  be 
instituted,  as  cold  applications,  leeching,  wet  cupping,  etc. 
If  there  is  a  sluggish  portal  circulation,  calomel  should 
be  administered  until  catharsis  is  produced,  when  a  saline 
draught  should  be  given.  In  the  syphilitic  type  the  iodide 
of  potassium  and  other  suitable  remedies  should  be  given. 
Tubercular  inflammation  should  be  treated  by  the  internal 
administration  of  three-grain  doses  of  carbonate  of  guaiacol 
every  three  hours.  If  there  are  marked  signs  of  greneral 
constitutional  disturbance,  codliver-oil  should  be  administered 
in  conjunction  with  a  nutritious  diet.  In  the  ulcerative  type 
there  should  be  an  attempt  to  stimulate  nutrition  and  assimi- 
lation, hoping  thereby  to  arouse  the  reparative  energy  of  the 
blood  and  cellular  tissues.  Rheumatic  inflammations  should 
be  treated  by  the  administration  of  carbonate  of  guaiacol  and 
antilithtemic  remedies. 

Where  there  are  ulceration  and  exfoliation  of  the  cartilage 
surgical  interference  may  be  demanded.  The  exfoliated  car- 
tilage should  be  removed  at  once,  either  through  the  tissues 
of  the  neck  or  through  the  mouth.  Tubercular  ulcers  should 
be  curetted  and  rubbed  with  lactic  acid.  If  marked  dyspnoea 
arise,  intubation  or  tracheotomy  should  be  performed. 

Chronic  Catarrhal  Laryngitis. 

Definition:  This  is  superficial  inflammation  of  the  mucosa, 
characterized  by  hoarseness  or  aphonia. 

Etiology:  This  disease  is  rarely  primary,  but  is  nearly 
always  secondary  to  some  form  of  nasal  disease  or  obstruction, 
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or  to  disease  of  the  nasopharynx.  It  is  very  important  that 
this  part  of  the  etiology  he  well  understood,  as  the  principal 
part  of  the  treatment  is  based  upon  it.  Any  condition  of  the 
nose  which  interferes  with  the  respiratory  fimctious  will  bring 
about  a  lowered  j)ower  of  resistance  of  the  laryngeal  mucous 
membrane,  thereby  making  it  a  favorable  location  for  catar- 
rhal inflammation.  The  respiratory  functions  of  the  nose  being 
lost  or  impaired,  the  inspired  air  passes  to  the  larynx  insuf- 
ficiently warmed,  humidified,  and  filtered,  and  irritates  the 
larynx  and  lower  air-tract  by  overtaxing  its  glandular  and 
circulatory  apparatus.  The  conditions  of  the  nose  which  im- 
pair its  functions  may  be  obstructive,  as  hyj>ertrophic  rhinitis, 
cystic  or  polypoid  degeneration  of  the  middle  turbinal,  neo- 
plasms, rhinoliths,  foreign  bodies,  and  deflection  of  the  septum. 
Diseased  conditions  which  are  not  obstructive,  as  simple  dry 
catarrhal  rhinitis,  atrophic  rhinitis,  and  oza^na,  may  also  impair 
or  destroy  the  respiratory  functions  of  the  nose.  Hence  it  is 
important  that  intranasal,  conditions  should  be  carefully 
examined  for  when  trying  to  determine  the  causes  of  chronic 
catarrhal  laryngitis.  In  suppuration  of  the  posterior  ethmoidal 
cells  and  sphenoidal  sinuses  the  pus  discharges  over  the  mid- 
dle turbinal  into  the  nasopharynx,  and  drops  down  upon  the 
laryngeal  mucosa,  where  it  acts  as  an  irritant.  It  may  thus 
be  the  chief  cause  of  laryngitis.  Postnasal  catarrh  also 
causes  laryngitis  in  the  same  way.  Other  causes  which  are 
more  or  less  responsible  for  chronic  laryngitis  are  improper 
clothing,  unhygienic  environment,  unfavorable  climatic  con- 
ditions, the  rheumatic  diathesis,  the  excessive  use  of  alcohol 
and  tobacco,  and  repeated  attacks  of  acute  laryngitis. 

Oesophagitis  and  gastritis  have  been  known  to  cause  chronic 
laryngitis.  Sluggish  circulation  in  the  portal  system  causes 
a  hypencmia  of  the  upper  respiratory  tract,  thereby  favoring 
the  inflammatory  process. 

Chronic  catarrhal  laryngitis — symptoms :  The  most  charac- 
teristic symptom  is  the  appearance  of  hoarseness  in  the  morn- 
ing after  very  moderate  use  of  the  voice.  During  the  day 
the  voice  may  regain  its  clearness,  but  soon  relapses  into  the 
hoarse  condition.  Toward  evening,  when  the  vital  energies 
are  at  a  low  ebb,  the  hoarseness  is  especially  marked  and 
annoying.    Public  speaking  is  attended  or  followed  by  hoarse- 
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ness  or  complete  loss  of  voice.  The  amount  of  hoarseness  is 
somewhat  dependent  upon  changes  in  the  weather.  The 
patient  complains  of  a  slight  sore  feeling  in  the  upper  part  of 
the  laryngeal  box,  and  will  sometimes  suggest  that  it  is  rheu- 
matism. There  is  a  sensation  of  "a  web-like  formation  over 
the  vocal  cords,  which,  if  removed,  would  render  the  voice 
quite  clear."  The  patient  unconsciously  attempts  to  remove 
the  imaginary  web  by  clearing  the  throat.  •  It  should  be 
explained  to  him  that  by  so  doing  he  gets  no  relief,  but,  on 
the  contiary,  increases  the  irritation  and  perpetuates  the  laryn- 
gitis. Those  who  have  impairment  of  the  nasal  respiratory 
functions  may  be  markedly  neurotic ;  hence  in  chronic  laryn- 
gitis the  nervous  element  may  be  of  considerable  importance, 
and  should  receive  appropriate  treatment.  After  slight  use 
of  the  voice  the  patient  has  a  feeling  of  muscle-tiredness. 
Upon  laryngoscopic  examination  the  mucosa  appears  thick- 
ened, sometimes  in  its  whole  surface,  and  at  other  times  in 
limited  areas  only. 

The  foregoing  symptoms  vary  somewhat  with  the  location 
and  extent  of  thickening.  If  the  interarytenoid  space  is 
thickened,  a  dry  cough  accompanies  the  hoarseness. 

Chronic  catarrhal  laryngitis — diagnosis  :  Some  of  the  symp- 
toms of  this  disease  are  common  to  tubercular,  cedematous, 
paralytic,  syphilitic,  and    malignant   disease  of  the    larynx. 

(Edema  of  the  larynx  presents  a  membrane  of  much  the 
same  color,  but  more  swollen,  with  a  history  of  sudden  onset" 
and  dyspnoea. 

Paralysis  of  the  vocal  cords  is  attended  by  inability  to 
move  the  arytenoid  cartilages  and  a  foul-smelling  secretion. 

Tubercular  laryngitis  presents  an  ashen-colored  membrane, 
with  the  characteristic  history  and  temj)erature-index  of  tuber- 
culosis. There  is  constant  pain  in  the  throat,  which  is  much 
increased  upon  deglutition. 

In  syphilitic  laryngitis  the  history  and  presence  of  the  dif- 
fused anlema  of  the  larynx,  and  a  favorable  response  to  the 
iodide  of  potassium,  render  the  differential  diagnosis  com- 
paratively easy. 

In  malignaiid  disease  of  the  larynx  the  diagnosis  in  the 
early  stage  is  rendered  somewliat  difficult  on  account  of  the 
late  appearance  of  glandular  enlargement,  a>dema,  and  ulcera- 
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tion.  A  careful  examination  of  the  exterior  of  the  larynx 
will,  however,  reveal  an  enlargement  upon  one  or  both  sides, 
while  the  breatli  gives  a  characteristic  offensive  odor,  which, 
with  a  history  of  advanced  age,  sharp,  lancinating  pains, 
laryngeal  hemorrhage,  and  paralysis  of  the  laryngeal  muscles 
upon  one  or  both  sides,  affords  sufficient  data  upon  which  to 
make  a  ])ositive  diagnosis. 

The  prognosis  of  chronic  laryngitis,  so  far  as  the  recovery 
of  the  voice  is  concerned,  should  be  guarded,  as  a  favorable 
termination  depends  very  much  upon  conditions  over  which 
the  physician  has  no  control.  If  the  cords  have  not  become 
markedly  thickened,  and  the  patient  will  submit  to  the  surgi- 
cal treatment  needed  to  restore  nasal  respiration,  and  will  give 
his  vocal  apparatus  the  needed  rest,  there  is  a  very  good 
chance  for  the  restoration  of  his  voice.  Although  the  hoarse- 
ness seems  to  be  due  to  a  simple  catarrhal  laryngitis,  the  prog- 
nosis should  be  guarded  if  there  is  a  family  history  of  tuber- 
culosis. In  many  cases  the  voice  remains  permanently  hoarse 
in  spite  of  all  forms  of  treatment. 

Chronic  catarrhal  laryngitis — treatment :  After  giving  atten- 
tion to  the  clothing,  diet,  bowels,  vocation,  and  special  dys- 
crasioe,  the  intranasal  disease  should  receive  appropriate 
treatment.  The  nervous  phenomena  should  also  be  modified 
by  the  administration  of  the  bromide  of  potassium,  or  five- 
grain  doses  of  chloral  hydrate  three  times  a  day.  Local 
palliative  treatment  in  the  form  of  astringent  inhalants  or 
atomized  fluids,  containing  benzoin,  oil  of  pine-needles,  euca- 
lyptus, and  camphor,  should  be  used  to  allay  cough,  sense  of 
irritation,  and  cobweb  sensation  in  the  larynx.  Local  paint- 
ing, spraying,  or  nebulae,  with  ten-  to  twenty-grain  solutions  of 
the  mineral  astringents,  as  the  nitrate  of  silver,  sulphate  of 
copper,  and  chloride  of  zinc,  exert  a  favorable  influence  upon 
the  progress  of  the  disease.  The  tenacious  secretions  may  be 
somewhat  thinned  by  the  administration  of  five-grain  doses  of 
the  benzoate  of  sodium  three  times  a  day.  Should  the  larynx 
be  dry,  the  administration  of  the  compound  wine  of  iodine, 
which  is  composed  of  iodine,  grain  ^,  phosphorus,  grain  y^, 
bromine,  grain  ^,  in  sherry  M'ine,  will  stimulate  the  glandular 
activity,  thereby  affording  much  comfort  to  the  patient.  The 
application  of  a  compress  moistened  with  a  solution  composed 
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of  iodine,  1  drachm,  glycerin,  4  drachms,  and  water  suffi- 
cient to  make  3  ounces,  exerts  a  very  favorable  influence. 
The  use,  or  at  least  the  abuse,  of  alcohol  and  tobacco  should 
be  interdicted. 

To  recapitulate,  the  larynx  should  be  given  a  rest,  the  naso- 
pharyngeal disease  removed,  distressing  symptoms  palliated 
by  the  proper  use  of  local  remedies,  nervous  symptoms  and 
constitutional  disorders  corrected,  and,  most  important  of  all, 
obstructive  and  diseased  conditions  of  the  nose  should  be 
radically  corrected. 


Follicular  Laryngitis. 

Definition :  This  is  a  type  of  chronic  catarrhal  laryngitis 
in  which  there  is  hypertrophy  of  the  acinotubular  glands  and 
the  lymphoid  tissue  of  the  laryngeal  mucosa. 

Occurrence  :  The  condition  is  comparatively  rare,  and  it  is 
quite  similar  to  follicular  pharyngitis.  It  is  most  common  in 
those  who  make  a  professional  use  of  the  voice,  and  it  has 
often  been  called  "  preachers'  laryngitis." 

Treatment :  The  administration  of  small  doses  of  the  syrup 
of  the  iodide  of  iron  or  the  compound  iodine  wine  stimulates 
the  mucous  glands,  thus  relieving  the  congestion  and  thinning 
the  secretions.  The  patient  should  be  taught  the  proper  use 
of  the  vocal  apparatus  and  cautioned  against  its  abuse. 


Lar3mgitis  Sicca. 

Etiology :  This  condition  is  one  which  is  usually  secondary 
to  some  disease  of  the  nose  or  pharynx.  Atrophic  rhinitis  is 
the  most  common  cause.  Deflection  of  the  septum,  tumors, 
ridges,  and  spurs  may  also  cause  it.  Dry  laryngitis  is  more 
common  in  females.  A  dry  pharyngitis  may  also  be  asso- 
ciated with  laryngitis  sicca. 

Laryngitis  sicca — symptoms:  During  waking  hours  the 
movements  of  the  vocal  apparatus  keep  the  crusts  from  accu- 
mulating, hence  the  symptoms  are  comparatively  slight.  On 
waking  of  mornings  there  is  more  or  less  loss  of  voice  on 
account  of  the  presence  of  the  crusts  and  inspissated  mucus. 

29.— Eye. 
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If  the  crusts  are  large,  there  may  be  pronounced  dyspnoea. 
Their  presence  causes  a  sense  of  irritation  and  cougli.  Upon 
inspection  witii  the  hiryngoscopic  mirror  greenish-yellow  crusts 
may  be  seen  below  the  cords,  although  they  are  occasionally 
above  the  cords.  The  breath  is  fetid  upon  oral  exhalation. 
It  is  necessary  to  make  a  distinction  between  oral  and  nasal 
exhalation,  as  tiie  nose  imparts  its  fetid  odor  in  nasal  ex- 
halation. Sometimes  there  are  erosions  of  the  mucosa  under 
the  crusts ;  hence  when  the  crusts  are  expelled  by  coughing 
tiicre  may  be  slight  hemorrhage. 

Prognosis  depends  largely  upon  the  curability  of  the  nasal 
and  pharyngeal  diseases  causing  it.  If  the  atrophic  rhinitis 
is  in  the  early  stages,  there  is  a  fair  chance  of  effecting  a  cure  ; 
if,  however,  it  is  well  advanced  the  prognosis  is  bad.  If  it  is 
due  to  deflection,  spurs,  ridges,  or  intranasal  tumors,  the  prog- 
nosis is  good  after  the  removal  of  such,  provided  that  the 
glandular  elements  are  not  too  badly  diseased.  Pharyngitis 
sicca  is  rather  intractable  to  treatment ;  therefore  a  dry  laryn- 
gitis secondary  to  it  is  also  intractable. 

Laryngitis  sicca — treatment :  It  is  of  prime  importance 
that  the  intranasal  disease  causing  it  should  be  remedied. 
The  atrophic  rhinitis,  septal  abnormalities,  tumors,  etc,  should 
be  corrected  if  it  is  possible  so  to  do.  Any  diseased  condi- 
tion of  pharynx  and  nasopharynx  should  also  receive  appro- 
priate treatment. 

The  local  treatment  of  the  larynx  should  consist  of  deter- 
gent sprays  (Dobell's  or  Seiler's  solution)  at  intervals  of  three 
or  four  hours.  This  may  be  done  by  the  patient.  The 
physician  should  make  applications  of  astringent  and  slightly 
stimulating  lotions  to  the  larynx.  For  this  purpose  weak 
solutions  of  silver  nitrate,  sulphate  of  zinc,  compound 
tincture  of  benzoin,  etc.,  may  be  used.  The  treatment  is 
usually  a  protracted  one. 

The  internal  administration  of  the  iodide  of  potassium  in 
four-grain  doses  three  times  a  day,  or  the  compound  wine  of 
iodine  three  times  a  day  in  ])lenty  of  water,  will  stimulate  the 
mucous  glands  and  render  the  disease  more  tolerable. 

A  change  of  residence  to  a  climate  with  a  uniformly  humid 
atmosphere  affords  great  comfort. 
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Hypertrophic  Laryngitis. 

Etiology :  This  is  a  comparatively  rare  disease,  and  is  the 
result  of  prolonged  over-nutrition  of  the  parts  from  persistent 
hyperiemia. 

Pathology:  It  has  been  described  by  some  writers  as  a 
scleroma,  but  a  true  scleroma  is  characterized  by  an  excess  of 
fibrous  tissue,  attended  by  ulceration  and  contraction ;  while 
in  true  hypertrophy  all  the  elements  of  the  raucous  membrane 
are  increased  and  there  is  no  tendency  to  contraction. 

Symptoms :  The  movements  of  the  vocal  cords  are  inter- 
fered with  according  to  the  location  and  degree  of  hypertrophy. 
If  it  is  over  the  arytenoid  cartilages,  vocalization  is  impaired, 
while  respiration  may  remain  perfectly  free.  Should,  how- 
ever, the  hypertrophy  involve  the  ventricular  bands  to  such  a 
degree  that  they  project  over  the  vocal  cords,  not  only  will 
vocalization  be  impaired,  but  respiration  as  well.  The  hyper- 
trophic process,  however,  is  located  most  often  in  the  posterior 
commissure,  where  it  may  be  seen  as  slightly  nodular  or 
granular  eminences,  projecting  upward  and  forward  into  the 
chink  of  the  glottis  (Fig-  138).  When  in  this  location  the  mo- 
tility of  the  cords  is  somewhat  impaired  and  cough  is  a  more 
or  less  prominent  symptom.  OEsophagitis  sometimes  causes 
this  condition  by  an  extension  of  the  inflammatory  process, 
and  should,  therefore,  receive  appropriate  treatment. 

The  treatment  of  hypertrophic  laryngitis  is  of  comparatively 
little  value.  If  the  hypertrophy  is  excessive,  it  may  be  re- 
moved by  means  of  laryngeal  cutting-forceps  (Fig.  139), 
chromic-acid  applications,  or  the  actual  cautery.  Careful  ex- 
amination should  be  made  for  the  causes  of  the  condition  and 
measures  addressed  to  their  relief,  hoping  thereby  to  arrest  the 
progress. 

(Edematous  Laryngitis  (Phlegmonous  Laryngitis;  Sub- 
mucous Laryngitis.) 

Definition  :  This  is  a  form  of  laryngitis  attended  by  a  serous 
infiltration  of  the  submucosa  of  the  larynx  and  epiglottis. 
Occasionally  the  mucosa  of  the  trachea  immodiately  beneath 
the  cords  is  also   involved. 

The  predisposing   causes   are  (a)   a  mild  acute  catarrhal 
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laryngitis ;  (b)  male  sex  ;  (c)  early  adult  life ;  (r/)  general 
debility  ;  and  [e)  great  fatigue. 

The  exciting  causes  are  *'  colds  "  ;  draughts  ;  exantheniatous 
fevers;  irritating  vapors;  steam  inhalations ;  foreign  bodies ; 
syphilitic  or  tubercular  infections;  and  retropharyngeal 
abscess. 

While  it  is  usually  found  in  young  adults,  it  occasionally 
occurs  in  infants  and  octogenarians. 

Pathology:  The  inflammatory  products  of  acute  laryngitis, 
plus  vascular  turgescenc^e  and  serous  infiltration  of  the  loose 
submucous  tissue,  are  present.  The  parts  most  affected,  there- 
fore, are  the  aryepiglottic  folds,  ventricular  bands,  and  the 
posterior  surface  of  the  epiglottis.  The  cords  are  usually  free 
from  infiltration,  but  are  red  from  vascular  congestion.  The 
swelling  is  usually  symmetrical.  During  the  late  stage  of  the 
disease  there  may  be  pus  formation  in  the  submucous  tissue. 

(Edematous  laryngitis — symptoms:  It  is  generally  ushered 
in  by  chilly  sensations  or  a  distinct  chill.  A  febrile  move- 
ment of  100°  to  103°  F.  is  established.  Dyspnoea  immediately 
follows  the  onset  of  the  fever,  and  it  may  progress  gradually 
or  develop  suddenly  until  extreme  distress  and  danger  to  life 
are  imminent.  The  voice  is  rough  and  heavy,  while  respiration 
is  difficult.  In  the  beginning  the  obstruction  to  the  breathing 
is  inspiratory.  Later  the  expiratory  effort  is  also  obstructed. 
Extreme  anxiety  then  becomes  a  prominent  symptom.  The 
dyspna'ic  symptoms  last  for  about  twelve  to  seventy-two  hours. 
Cough  is  incomplete  and  ineffective.  Deglutition  may  be  diffi- 
cult and  distressing.  The  appearance  of  the  oodematous  and 
inflamed  laryngeal  mucosa  depends  somewhat  upon  the  exciting 
c^use  of  the  disease.  The  peculiar  eruption  of  the  exanthem,  the 
character  and  nature  of  the  traumatism,  will  modify  the  a|)- 
pearance  of  the  infiltrated  mucosa.  In  a  general  way  the 
infiltrated  and  inflamed  mucosa  presents  a  globular  semi- 
transparent  ap[)earance  with  a  bright-red  circumference. 
The  capillaries  of  the  epiglottis  are  injected  and  the  vocal 
cords  are  red  and  somewhat  thickened.  When  the  mem- 
brane below  the  glottis  (infraglottic)  is  oedematous,  it  is  still 
more  red  than  the  cords. 

Prognosis  and  course:  The  disease  usually  develops  rapidly, 
and  may  lead  to  a  fatal  issue  within  a  few  hours.     The  dysp- 
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noea  generally,  however,  lastsfor  three  or  four  days.  The  clanger 
is  almost  always  from  asphyxia.  Occasionally  an  abscess  or 
gangrenous  process  leads  to  a  fatal  termination.  Qildema  of 
the  infraglottic  mucosa  renders  the  prognosis  very  grave. 

(Edematous  larjmgitis — treatment :  The  most  important 
indication  is  to  overcome  the  dyspnoea  and  thereby  avoid  suf- 
focation. The  most  efficient  method  of  accomplishing  this  is 
by  means  of  Tobold's  concealed  laryngeal  lancet  (Fig.  141). 
The  scarification  should  be  repeated  three  or  four  times  a  day  to 
unload  the  serum  from  the  distended  membrane.  Some  benefit 
may  be  derived  from  the  use  of  steam  inhalations  and  pellets 
of  ice  in  the  mouth.  Leeches  applied  over  the  cricothyroid 
membrane,  and  the  ice-bag  or  the  Leiter  coil  applied  continu- 
ously are  valuable  adjuncts  to  the  treatment.  If  pus  is  present, 
it  should  be  evacuated.  If  the  dyspnoea  is  progressive  and 
the  patient  becomes  cyanotic,  tracheotomy  should  be  done. 
It  should  be  done  low  down  on  account  of  the  possibility  of 
there  being  infraglottic  oedema.  After  the  tracheotomy-tube 
is  introduced  it  should  be  allowed  to  remain  as  long  as  there 
seems  to  be  oedema,  as  the  parts  about  the  wound  might 
become  oedematous  in  its  absence  and  render  its  reintroduction 
difficult  or  impossible. 

(Edema  of  the  Larynx. 

Definition :  Simple  oedema  of  the  larynx  is  unattended  by 
true  inflammation  as  is  oedematous  laryngitis.  It  is  a  serous 
infiltration  of  the  loose  submucous  tissue  in  the  same  anatom- 
ical regions  affected  in  oedematous  laryngitis. 

Etiology :  It  is  usually  due  to  the  same  causes  that  produce 
oedema  in  other  parts  of  the  body.  Some  form  of  kidney 
disease  is  the  mo.st  common  cause.  Cardiac  weakness  or  in- 
sufficiency, vasomotor  disturbance  of  the  capillary  circula- 
tion, tuberculosis,  syphilis,  traumatisms,  irritating  air,  and 
gases  may  also  cause  it. 

(Edema  of  the  larynx — symptoms  :  The  onset  is  sudden,  and 
the  signs  are  those  of  inspiratory  obstruction.  This  gradually 
increases  with  intervals  of  comparative  comfort  for  two  to 
four  days,  when  a  fatal  issue  may  occur  if  the  remedies  prove 
ineffectual.     The  dyspnoea  is  accompanied  by  stridulous  in- 
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spiration.  After  the  first  six  to  twelve  lioiirs  the  dyspnoea 
becomes  quite  marked,  hoarseness  and  aphonia  develop,  the 
patient  becomes  restless  and  assumes  an  anxious  expression 
of  countenance.  There  is  a  seuse  of  fulness  and  tension  in 
the  throat,  with  slight  pain  upon  swallowing.  The  larymjo- 
scopic  appearance  is  quite  similar  to  that  of  a?deniatous  laryn- 
gitis except  the  membrane  is  more  translucent  and  less  red. 

(Edema  of  the  larynx — prognosis :  The  prognosis  depends 
somewhat  upon  the  cause  of  the  local  disease.  If  it  is  due 
to  simple  catarrhal  conditions  of  the  pharnyx  and  upper  air 
tract  the  prognosis  under  treatment  is  very  good.  If  it  is 
due  to  syphilis  or  tuberculosis  the  prognosis  as  regards  im- 
mediate danger  is  fair.  This  is  especially  true  of  sy})hilitic 
cedema,  as  it  is  more  amenable  to  constitutional  treatment. 
The  "  angioneurotic  oedema "  (urticaria  of  the  larynx),  as 
described  by  Quincke,  the  author,  and  others,  is  of  transient 
duration  and  generally  ends  in  recovery.  If,  however,  the 
laryngeal  oedema  is  due  to  nephritis,  or  cirrhosis  of  the  liver, 
the  ultimate  prognosis  is  bad.  About  50  per  cent,  of  the 
cases  of  all  types  prove  fatal.  This  mortality  is  not  so  re- 
markably high  when  we  remember  that  most  cases  are  due  to 
renal  disease. 

(Edema  of  the  larynx — treatment :  If  two  facts  are  borne 
in  mind,  the  indications  for  treatment  become  quite  apparent. 
The  two  facts  are  (a)  the  local  condition  is  one  of  serous  in- 
filtration in  the  loose  areolar  tissue  of  the  lars^nx  and  epiglottis ; 
{h)  the  oedema  is  usually  due  to  some  general  disease  which 
may  produce  oedema  in  other  parts  of  the  body. 

The  first  fact  suggests  the  propriety  of  puncturing  the 
oedematous  masses  in  order  to  relieve  the  intense  tumefaction 
which  causes  respiratory  obstruction.  The  Tobold  concealed 
laryngeal  lancet  or  other  curved  lancet  may  be  used  for  this 
purpose.     Repeat  the  scarifications  every  three  to  five  hours. 

The  second  fact  suggests  the  propriety  of  treating  the 
general  disease  causing  the  local  laryngeal  cedema.  If  cardiac 
disease  is  present,  digitalis,  strychnine,  or  strophanthus  should 
be  given.  If  nephritis  or  cirrhosis  of  the  liver  is  present, 
elaterium  or  croton-oil  should  be  given  for  its  cholagogue 
effects.  Pilocarpine,  gr.  ^,  should  be  given  hypodermically  at 
the  same  time  for  its  diaphoretic  properties.    The  heart's  action 
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should  be  closely  watched,  as  pilocarpine  is  a  cardiac  depres- 
sant; if  depression  occurs,  alcoholic  stimulants  should  be 
promptly  administered.  Intubation,  catheterization,  or  trach- 
eotomy should  be  performed,  if  cyanosis  occurs.  The  syph- 
ilitic and  tubercular  types  rarely  advance  so  far  as  to  require 
surgical  interference. 

Pachyderma  of  the  Larjmx. 

Definition  and  pathology :  This  is  a  form  of  chronic  laryn- 
gitis characterized  by  the  formation  of  pavement  epithelium 
on  the  free  borders  of  the  cords  and  in  the  interarytenoid 
space.  The  thickening  of  the  epithelium  is  progressive  ;  hence 
the  peculiar  "  tumor "  formations  are  developed.  The  sub- 
epithelial connective  tissue  is  also  thickened.  The  growths 
are  usually  on  the  cords  along  the  posterior  third, — /.  e.,  that 
portion  of  the  cords  corresponding  to  the  arytenoid  cartilages. 
The  next  most  common  location  is  in  the  interarytenoid  space 
posteriorly.  They  are  also  occasionally  found  at  the  junction 
of  the  anterior  and  middle  thirds  of  the  cords.  When  located 
in  this  region  they  are  known  as  singers'  nodules. 

The  symptoms  are  those  of  chronic  laryngitis  associated 
with  those  of  dry  laryngitis.  When  the  thickenings  are  on 
the  posterior  third  of  the  cords  one  of  them  fits  into  a  corre- 
sponding facet  on  the  opposite  tumor.  On  this  account  they 
do  not  interfere  with  the  voice  as  much  as  Avould  be  expected 
from  so  large  a  lesion. 

Prognosis :  These  thickenings  do  not  affect  longevity.  If 
they  are  located  on  the  posterior  portions  of  the  cords,  the 
voice  will  probably  remain  somewhat  impaired,  especially  for 
singing.  If  they  are  on  the  anterior  two-thirds  of  the  cords, 
they  can  be  made  to  disappear  so  as  to  leave  the  voice  unim- 
paired. 

Pachyderma  of  the  larynx — treatment :  The  catarrhal  con- 
dition of  the  nose  and  pharynx  should  be  attended  to.  Potas- 
sium iodide  in  four-grain  doses  should  be  given  three  times 
daily  to  promote  secretion  in  the  upper  respiratory  tract. 
Locally  a  spray  of  normal  salt  solution,  or  of  a  2  to  3  per 
cent,  solution  of  acetic  acid,  is  of  value.  In  some  cases  the 
acetic-acid    solution  will  be  too  irritating.     The  perchloride 
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of  iron,  2  drachms  to  the  ounce,  or  nitrate  of  silver,  1  draehin 
to  the  ounce,  may  be  of  some  vahie  in  nnhu-ing  the  growths 
and  relieving;  the  symptoms.  If,  however,  tlie  "tumors"  are 
large,  they  should  he  removed  \^y  surgieal  interference.  As 
singers'  nodules  are  due  to  the  improper  use  of  the  vocal  ap- 
paratus, they  may  be  permanently  cured  by  vocal  exercises 
suited  to  the  case. 

Singers'  nodules  on  the  vocal  cords  :  Reference  has  just  been 
made  to  this  condition  in  the  preceding  section.  These  nodules 
occur  as  the  result  of  the  impro])er  use  of  the  voice,  and 
especially  from  exercises  in  which  the  cords  are  approxi- 
mated, as  in  the  production  of  the  syllable  AH.  This  exer- 
cise is  known  as  the  "  stroke  of  the  glottis."  Its  ])roper 
use  gives  brilliancy  to  the  voice,  Mhile  its  improper  use  im- 
pairs it  in  the  middle  register.  The  cords  are  close  together 
and  nearly  jKirallel  Avhen  singing  in  this  register,  hence  the 
nodules  interfere  with  their  proper  vibration.  Singing  ex- 
ercises which  avoid  the  close  approximation  of  the  anterior 
two-thirds  of  the  cords,  as  the  use  of  the  vowel  O  or 
broad  " a"  preceded  by  the  consonant  "m,"  as  "ma,"  will, 
after  two  to  four  weeks,  cause  the  nodules  to  disappear. 
Further  information  upon  this  point  may  be  gained  from 
"Voice-building   and   Tone-placing,"  by  Holbrook    Curtis. 

Abscess  of  the  Larynx. 

Treatment :  It  should  be  opened  with  Tobold's  curved 
laryngeal  lancet  (Fig.  141),  the  patient  immediately  throwing 
the  head  forward  and  downward  to  prevent  the  pus  entering 
the  trachea.  If  this  ])recaution  is  not  observed,  suffocation 
may  ensue.  After  a  few  moments  of  embarrassed  respiration 
the  desired  relief  follows. 


Hyperaemia  of  the  Larynx  (Non-inflammatory). 

Etiology;  Hypersemia  of  the  mucosa  of  the  larynx  is  due 
to  any  slight  irritation  or  obstruction,  whereby  the  arterioles 
are  maintained  in  a  dilated  condition.  Among  these  causes 
may  be  mentioned  professional  use  of  the  voice,  as  in  public 
speakers,  criers,  and  singers,  the  inhalation  of  dust-laden  air. 
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and  the  excessive  use  of  tobacco  and  alcohol.  It  may  also 
be  due  to  obstruction  to  the  portal  circulation  ;  and  cardiac 
and  renal  disease.  Portal  obstruction  and  cardiac  insuf- 
ficiency cause  passive  congestion,  not  only  in  the  laryngeal 
mucosa,  but  in  all  the  membranes  of  the  body.  Passive  con- 
gestion is  characterized  by  a  bluish  or  purple  color  quite 
ditferent  from  ordinary  hyperasmia.  The  whole  mucous 
membrane  above  and  below  the  larynx  is  usually  aifected. 
Slight  hypertrophy  is  sometimes  present,  especially  after  the 
condition  has  persisted  for  many  months.  The  voice  is  un- 
even and  cannot  be  depended  upon  for  prolonged  effort. 
Singers  are  especially  annoyed  by  this  impairment.  There  is 
an  inclination  to  clear  the  throat  of  the  cobwebby  sensation 
produced  by  the  hyperaemia. 

H3rperaemia  of  the  larynx — treatment :  The  treatment  can- 
not be  specifically  given,  as  it  varies  with  the  causes.  These 
should  be  carefully  sought  for  and  removed.  The  use  of 
tobacco  and  alcohol  should  be  strictly  forbidden,  and  unusual 
use  of  the  voice  prohibited.  The  portal  circulation  should 
be  regulated  by  the  daily  administration  of  a  fresh  infusion 
of  senna  leaves  at  bedtime.  This  should  be  prepared  by 
taking  a  teaspoonful  of  leaves  in  two  cups  of  cold  w^ater, 
which  should  be  brought  to  the  boiling-point,  and  then  steeped 
for  ten  minutes.  A  cupful  should  be  poured  off  and  taken. 
It  is  of  great  importance  that  the  tea  should  be  freshly  pre- 
pared each  evening,  as  the  resinoids  are  not  held  in  solution 
after  the  infusion  cools.  It  is  of  value  in  all  diseases  com- 
plicated by  a  gouty  or  rheumatic  diathesis. 

Anaemia  of  the  Larynx  in  Incipient  Phthisis. 

The  existence  of  pulmonary  tuberculosis  should  be  strongly 
suspected  when  laryngeal  anremia  is  present.  The  ajipearance 
of  the  membrane  is  ashen  in  color,  as  though  a  grayish  film 
had  formed  over  its  surface.  Fugaceous  flushing  of  the  mem- 
brane adds  to  the  significance  of  the  anaemia. 

Tuberculosis  of  the  Larynx. 

Etiology  :  The  predisposing  causes  are  the  same  as  those  of 
tuberculosis  in  other  organs  of  the  body. 
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Catarrhal  disease  of  the  larynx  probably  favors  its  local 
manifestation,  although  this  view  is  disputed  by  some  writers. 
It  occurs  in  the  proportion  of  three  males  to  two  fianales. 
Those  using  the  voice  excessively  seem  to  be  more  subject  to 
it ;  at  least  they  lose  their  voices  more  quickly  than  those 
using  the  voice  less  violentlv.  Tubercular  larvno;itis  accom- 
panics  from  25  to  50  per  cent,  of  the  cases  of  pulmonary 
tuberculosis.  It  rarely  coexists  with  tuberculosis  elsewhere  in 
the  body.  It  may  be  primary  in  the  larynx.  It  is  most  fre- 
quent between  the  ages  of  twenty-one  and  thirty  years.  The 
infiltration  most  often  takes  place  in  the  interarytenoid  space, 
spreading  gradually  to  the  arytenoid  cartilages  and  super- 
imposed mucosa,  ventricular  bands,  and  epiglottis.  It  may  be 
limited  to  one  side  and  later  spread  to  the  opposite  side.  It 
is  usually  bilateral. 

Tuberculosis  of  the  larynx — symptoms  :  Functional :  The 
loss  of  the  voice  is  an  early  and  frequent  symptom.  It  some- 
times changes  suddenly  from  a  gruti'  hoai'seness  to  a  high  fal- 
setto and  tlience  into  a  toneless  whisper.  Dyspnoea  may  occur 
in  advanced  cases  on  account  of  the  great  amount  of  infiltra- 
tion. There  may  be  cough  and  pain  followed  by  extreme 
exhaustion.  Tubercle  bacilli  are  usually  found  in  the  sputum, 
but  their  absence  does  not  necessarily  prove  the  case  to  be 
non-tubercular.  Deglutition  is  sometimes  impaired  and 
attended  by  pain.  The  larynx  is  tender  to  the  touch  in 
advanced  cases.  Laryngeal  hemorrhage  is  rare.  The  oedema 
if  present  is  moderate,  and  in  nowise  forms  a  serious  compli- 
cation. 

Physical:  The  mucosa  in  the  early  stages  is  a  dull  grayish - 
yellow  or  ashen  colored.  The  cords  may  be  red  and  the 
vessels  of  the  mucosa  injected.  After  a  few  weeks  small 
yellow  spots  appear  on  the  ashen-colored  membrane ;  these 
are  the  tubercles.  The  arytenoid  cartilages  and  the  mucosa 
covering  them  become  infiltrated  (Fig.  1 42)  and  club-shaped. 
When  in  this  condition  they  are  usually  referred  to  as  pyri- 
form  swellings.  After  a  time  they  break  down  or  ulcerate, 
and  are  covered  with  a  thick,  tenacious,  ropy  secretion  slightly 
admixed  with  pus.  The  arytenoid  cartilages  become  ankylosed 
and  vocalization  is  still  further  interfered  with. 

Prognosis  :  The  course  of  the  disease  is  slow ;  but  inasmuch 
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as  it  is  almost  always  associated  with  pulmonary  phthisis, 
finally  leads  to  a  fatal  termination.  In  the  meantime  the 
voice  becomes  hoarse  or  aphonic,  and  in  some  cases  deglutition 
becomes  both  painful  and  difficult. 

Tuberculosis  of  the  larynx — treatment :  This  should  be  as 
for  pulmonary  tuberculosis  with  the  addition  of  such  local 
measures  as  give  comfort,  and  perhaps,  in  some  instances,  pro- 
long life.  In  primary  tuberculosis  of  the  larynx  the  complete 
removal  of  the  infiltrated  areas  by  curettement  is,  sometimes, 
followed  by  permanent  cure.  Tiie  condition  is,  however, 
almost  always  secondary,  thus  rendering  a  cure  much  less 

Fig.  142. 


A  tubercular  ulcer  on  the  left  ventricular  band  and  left  vocal  cord.  Pear- 
shaped  (Edematous  swelling  of  aryepiglottic  folds,  more  intense  on  the  side  of  the 
ulceration.    (Cohen.) 

probable.  The  results  are  nevertheless  so  favorable  that 
active  treatment  is  to  be  recommended.  The  treatment 
depends  upon  the  stage  and  location  of  the  process.  If  it  is 
in  the  pre-ulcerative  stage,  simple  alkaline  washes  or  sprays 
should  be  used  locally,  so  as  to  remove  the  secretion  and  stim- 
ulate regenerative  processes,  thereby  prolonging  this  stage  and 
postponing  the  appearance  of  the  stage  of  ulceration. 

Most  cases  are  not  seen  until  the  stac/e  of  niceration  is  well 
developed  ;  hence  this  condition  is  usually  the  one  presented 
for  treatment.  An  effort  should  be  made  to  excite  mild  re- 
actionary regeneration  of  the  ulcerated  surface.  This  can  be 
done  by  first  cleansing  the  parts  with  alkaline  washes,  fol- 
lowed by  the  use  of  a  spray  of  hydrozone.  The  parts  should 
then  be  dried  with  a  cotton-wound  applicator  and  painted 
with  dilute  hydrochloric  acid  or  with  a  50  per  cent,  solution 
of  lactic  acid.    The  ulcers  are  sometimes  very  deep  and  exten- 
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sive,  and  do  not  respond  to  this  mode  of  treatment.  Such  eases 
should  be  curetted  deeply  with  Coaklej's  (Fig.  143)  or  other 
laryngeal  curette,  care  being  taken  to  remove  all  of  the 
tuberculous  tissue.  The  limiting  membrane  which  surrounds 
the  diseased  area  will  be  broken,  and  if  all  tubercular  tissue  is 
not  removed  it  may  extend  to  the  adjacent  tissues.  Mere 
curettemcnt  is  worse  than  useless,  but  the  thorough  removal 
of  the  diseased  tissue  may  be  of  the  greatest  value.  The 
application  of  acids  after  curettement  is  of  value  chiefly  as  a 
destructive  agent  to  the  remaining  fragments  of  tuliercular 
tissue,  and  it  also  excites  phagocytosis,  which  raises  the  vital 
resistance  of  the  parts. 

Pain  is  a  most  distressing  symptom  in  many  cases,  espe- 
cially upon  swallowing.  In  such  cases  liquid  foods  should  be 
given  and  such  anodyne  remedies  as  afford  the  greatest  amount 
of  relief.  For  this  purpose  cocaine  sprays  or  powders  contain- 
ing 10  per  cent,  of  cocaine  should  be  applied  to  the  laryngeal 
mucosa.  In  very  aggravated  cases  morphine  may  be  used 
locally  and  by  hypodermic  injection.  The  use  of  pineapple 
juice  with  a  spray  or  applicator  has  been  attended  Avith 
marked  success  in  relieving  pain.  The  vegetable  astringents, 
as  hydrastis  canadensis,  combined  with  ergot,  administered 
internally,  afford  relief  to  the  cough.  They  should  be  pre- 
scribed as  follows : 

I^.  Fluid  extract  canadensis, 

Fluid  extract  ergot,  aa  f3  iv. — M. 

Sig.  Take  10  to  40  drops  four  times  a  day. 

For  the  relief  of  the  dryness  there  is  nothing  better  than 
the  comp.  wine  of  iodine  given  in  teaspoonful  doses  with  three 
or  four  ounces  of  water.  Locally,  oily  sprays  containing  10 
percent,  of  menthol  add  to  the  comfort  of  the  patient,  and  are 
extolled  by  some  as  a  remedy  of  great  value.  I  have  seen  no 
benefit  from  the  use  of  electricity  in  any  form. 

The  use  of  guaiacol  and  creosote  internally  pushed  to  the 
point  of  toleration,  coml)ined  with  the  administration  of  cod- 
liver-oil,  the  hypophosphites,  iron,  and  arsenic,  often  exerts  a 
marked  controlling  effect  tipon  the  progress  of  the  disease. 
In  cases  not  far  advanced  climatic  treatment  should  be  advised 
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after  liaving  tlioroiiglily  removed  the  local  morbid  condition 
with  the  curette  and  acid  applications.  The  j)atient  should  not 
be  sent  away  unless  he  is  placed  in  charge  of  a  competent  local 
])hysician  ;  or  is  provided  with  the  means  of  keeping  a  clin- 
ical record  of  his  case,  which  is  mailed  to  his  physician  at 
stated  intervals. 


Scleroma  of  the  Larynx. 

Etiology :  While  but  few  cases  have  been  reported  in  this 
country,  in  Germany  many  are  found.  It  is  due  to  a  specific 
microorganism,  and  is  secondary  to  rhinoscleroma. 

Pathology :  The  mucous  membrane  is  pale  and  gristly  and 
extensively  infiltrated.  In  the  course  of  the  disease  ulceration 
occurs.  The  ulcers  are  shallow  nodular  erosions  covered  with 
dried  pus  and  inflammatory  debris.  The  epiglottic  mucosa 
is  more  especially  liable  to  be  involved,  and  the  scabs  may 
be  seen  through  the  chink  of  the  glottis. 

The  diagnosis  may  be  rendered  certain  by  examination  for 
the  characteristic  germ  in  the  tissue. 

The  treatment  should  be  expectant,  as  no  remedy  of  value  is 
known.  Should  stenosis  occur,  tracheotomy  affords  a  means 
of  relief. 


Pemphigus  of  the  Larynx. 

This  is  a  rare  condition,  characterized  by  an  herpetic  erup- 
tion of  the  larynx,  usually  limited  to  the  ventricular  bands. 

There  is  a  slight  constitutional  disturbance,  with  local  sen- 
sation of  heat.  The  condition  is  often  attended  by  gastro- 
intestinal disorder,  the  regulation  of  which  should  form  a 
])rominent  part  of  the  treatment.  The  mouth  and  pharynx 
should  be  frequently  washed  with  an  antiseptic  gargle. 


Syphilis  of  the  Larjnax. 

As  the  initial  lesion  is  rarely,  if  ever,  found  in  the  larynx, 
consideration  will  be  limited  to  the  secondary  and  tertiary 
stages. 
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Syphilis  of  the  Larynx — Secondary  Lesions. 

Secondary  syphilitic  manifestations  are  erythema,  the  mucous 
patch,  the  superficial  ulcer,  and  coiidylomata. 

Erythema  of  the  laryngeal  mucosa  is  not  usually  coincident 
with  the  skin  eruption,  but  follows  it  after  a  period  varying 
from  a  few  weeks  to  six  months.  The  administration  of  the 
iodide  of  potassium  causes  its  rapid  disappearance. 

The  superficial  ulcer  is  irregularly  oval,  extending  its  borders 
slowly.  One  or  more  ulcers  may  form  at  the  same  time,  or 
may  appear  after  the  disappearance  of  the  preceding  ulcer. 
On  account  of  this  peculiarity  it  has  sometimes  been  called 
"  recurrent  ulcerative  laryngitis."  After  the  subsidence  of  the 
ulcerative  stage  a  superficial  stellate  scar  is  formed.  The 
superficial  ulcer  occurs  most  often  between  the  second  and 
seventh  years  after  infection,  and  yields  readily  to  the  classical 
treatment. 

The  mucous  patch  is  rare,  and  according  to  some  authors 
never  appears  upon  the  larynx.  Those  Avho  have  described 
it  say  that  it  always  appears  abov^e  the  glottis. 

Condylomata  appear  as  yellowish  pimples  with  elevated 
bases.  They  soon  break  down  and  discharge  their  contents, 
causing  little  or  no  discomfort  or  functional  disturbance. 

Syphilis  of  the  Larynx — Tertiary  Lesions. 

The  changes  characteristic  of  this  stage  rarely  take  place 
before  the  fifth  year,  but  usually  between  the  tenth  and 
twenty-fifth  years,  although  they  may  occur  at  a  much  later 
period 

The  pathological  phenomena  are  gummy  tumor,  deep  ulcer, 
and  cicatricial  delkde  scars. 

The  gummy  tumor  is  a  small  round-celled  infiltration  which 
may  be  either  diffused  or  circumscribed. 

The  diffused  infiltration  involves  the  submucosa,  muscles, 
and  perichondrium  ;  hence  the  movements  of  the  larynx  are 
interfered  with.  The  infiltration  occurs  slowly,  the  mem- 
brane being  red  and  sometimes  oedematous.  The  cedema  is 
a  serous  infiltration  of  the  submucous  tissue,  and  may  obscure 
the  true  nature   of  the  disease.     After  a  time  the  diffused 


464  INFLAMMATIONS  OF  THE  LARYNX. 

infiltration  may  undergo  degenerative  changes  and  become 
irrejTular  superficial  ulcers. 

The  infiltration  may  be  circumscribed  and  stand  out  from 
the  surface  of  the  mucosa  as  a  clearly  defined  tumor,  or  true 
gumma.  The  circumscribed  gummy  tumor  persists  but  a 
short  time,  as  it  usually  undergoes  rapid  degeneration.  The 
breaking-down  process  begins  in  the  centre  of  the  new  forma- 
tion in  the  form  of  fatty  degeneration,  which  rapidly  spreads 
to  the  periphery  of  the  growth,  thus  merging  into  the  ulcera- 
tive stage. 

The  deep  ulceration  which  results  has  clear-cut,  punched-out 
edges  with  perpendicular  walls  and  a  greenish-gray  bottom. 
The  ulcers  throw  off  a  foul-smelling  semi-fluid  discharge. 
One  portion  of  the  membrane  may  be  in  the  ulcerative 
stage,  while  other  portions  are  still  in  the  stage  of  infiltra- 
tion or  gummatous  swelling.  The  ulcers  often  form  upon 
the  upper  surface  of  the  epiglottis,  and  on  the  true  cords,  as 
these  are  the  most  exposed  portions  of  the  larynx. 

Postulcerative  or  cicatricial  scars  form  in  the  parts  pre- 
viously destroyed  in  the  ulcerative  process.  The  cicatricial 
bands  usually  radiate  from  the  centre  of  the  old  ulcer,  thus 
forming  the  ])eculiar  stellate  scars  which  are  so  characteristic 
of  syphilis  of  the  mucous  membrane.  The  radiating  bands 
show  a  marked  tendency  to  contraction,  and  in  consequnce 
the  tissue  about  them  becomes  much  distorted.  Stenosis  of 
the  larynx  may  occur,  and  suffocative  symptoms  intervene, 
which  may  require  speedy  tracheotomy  to  prevent  a  fatal 
termination.  Mixed  infection  may  remain  long  after  the 
syphilitic  inflammation  has  entirely  subsided,  and  may  re- 
quire special  treatment  for  its  removal. 

Sjrphilis  of  the  Larynx — Symptoms. 

The  symptoms  of  the  period  of  infiltration  extend  over 
several  weeks  or  months,  as  it  progresses  very  slowly.  There 
are  slight  discomfort  and  pain  upon  swallowing,  and  a  tickling 
or  scratching  sensation  in  the  throat.  The  voice  is  more  or 
less  hoarse  or  aphonic  according  to  the  degree  and  location  of 
the  infiltration.  If  it  is  of  the  circumscribed  sort,  the  motility 
of  the  vocal  cords  will  be  impaired.     If  the  true  cords  are 
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involved,  there  will  be  partial  or  complete  aphonia.  Strangu- 
lation upon  attempts  to  swallow  fluids  may  occur  in  extensive 
infiltration  of  the  epiglottis. 

In  the  stage  of  ulceration  the  pains  become  more  marked, 
and  are  stabbing  and  fiery  in  character,  especially  after  tax- 
ing the  voice  or  upon  awakening  in  the  morning.  The 
movements  of  the  epiglottis  may  be  circumscribed  on  ac- 
count of  the  infiltration  of  its  substance,  and  of  the  muscles 
controlling  it;  hence  dysphagia  may  become  a  distressing 
symptom. 

The  symptoms  of  the  cicatricial  stage  are  those  due  to  in- 
terference with  vocalization,  respiration,  and  deglutition. 

Syphilis  of  the  larynx — Diagnosis. 

It  may  be  confounded  with  tuberculosis  and  malignant 
diseases  of  the  larynx.  The  general  symptoms  and  history 
of  the  case,  when  considered  in  connection  with  the  local 
phenomena,  generally  aiford  a  ready  means  of  diagnosis. 

In  tuberculosis  the  presence  of  tubercle  bacilli  in  the  sputum, 
the  pulmonary  signs,  and  the  local  laryngeal  antemia  form  a 
symptom-complex,  which  should  not  be  mistaken  for  syphilis. 

Malignant  disease  of  the  larynx  is  more  apt  to  be  charac- 
terized by  paralysis  of  one  or  both  vocal  cords,  and  by  a 
cachectic  appearance,  which,  in  the  absence  of  a  syphilitic 
history,  renders  the  diagnosis  comparatively  easy. 

Syphilis  of  the  Larynx — Treatment. 

The  treatment  to  be  curative  must  be  given  in  the  stage  of 
infiltration.  After  the  parts  have  been  destroyed  by  the 
ulcerative  process  it  is  too  late  to  prevent  the  serious  conse- 
quences of  the  disease.  Potassium  iodide  should  be  given, 
in  combination  with  the  fluid  extract  of  gentian  or  the  car- 
bonate of  sodium,  in  doses  as  large  as  the  patient  will  tolerate. 
I  find  it  of  advantage  to  administer  the  iodide  in  several 
ounces  of  hot  water,  or  in  milk,  sometimes  giving  as  much 
as  one  hundred  and  twenty-five  grains  three  times  daily  after 
meals.  It  is  best  administered  in  a  saturated  solution,  be- 
ginning with  ten  or  fifteen  drops  after  meals,  increasing  the 

30— Eye. 


466  INFLAMMATIONS  OF  THE  LARYNX. 

dose  one  drop  daily  until  the  point  of  toleration  is  reached. 
If  iodisni  or  stomach  irritation  occurs,  the  dose  sliould  be 
diminished  one-half  and  again  gradually  increased  to  the 
point  of  toleration.  INIcrcurial  inunctions  or  hypodermic  in- 
jections of  the  bichloride  of  mercury  should  be  given  with 
the  iodide  treatment. 

Should  severe  dyspnoea  occur  from  oedema,  infiltration,  or 
stenosis,  appropriate  surgical  treatment  should  be  undertaken 
to  relieve  the  symptom.  Sequestra  of  the  laryngeal  cartilages 
sliould  be  removed  with  curved  laryngeal  forceps.  Deep  ab- 
scesses should  be  evacuated  externally  or  internally  according 
to  the  indications. 

Prolapse  of  the  Laryngeal  Ventricles ;  Eversion  of  the 
Ventricles. 

Etiology :  During  syphilitic  or  tubercular  laryngitis  a  vio- 
lent attack  of  coughing  may  loosen  the  mucous  folds  from 
their  attachments  to  the  parts  beneath,  and  allow  them  to 
protrude  above  the  larynx  or  over  the  true  cords  (Fig.  144). 

The  symptoms  are  those  due  to 
Fig.  144.  ^\^q  interference  with  the  respiratory 

functions,   and   the    movements   of 
the  vocal  cords. 

Treatment :  Painting  the  parts 
with  astringent  solutions  will  re- 
lieve the  symptoms  in  so  far  as 
they  are  due  to  reactionary  inflam- 
mation, but  will  have  little  influ- 
ence in  overcoming  the  obstruction 
caused  by  the  misplaced  mucous 
membrane.  The  ablation  of  the 
Prolapse  of  the  ventricles  of       dislocated  vcntricular  bands  with  a 

the  larynx.    (Coaklev.) 

snare  or  laryngeal  forceps  through 
the  month,  or  after  thyrotomy,  affords  the  best  means  of 
treatment  at  our  command. 

Lupus  of  the  Larynx. 

Pathology :  Lupus  of  the  larynx  is  a  tubercular  infection 
w^hich  is  limited  to  the  superficial  layers  of  the  mucous  mem- 
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brane.  Numerous  elevated  masses  appear  on  the  infected 
areas  and  there  is  a  marked  reactive  proliferation  of  epithe- 
lium. Ulcerations  occur  sooner  or  later.  The  progress  of 
the  disease  is  uncommonly  slow,  both  before  and  after  the 
ulcerative  process  is  established.  Lupus  of  the  larynx,  or 
other  portions  of  the  respiratory  tract,  is  almost  always  sec- 
ondary to  lupus  of  the  skin.  The  process  in  the  respiratory 
tract  begins  in  the  nose  and  passes  downward  to  the  pharynx 
and  larynx.     It  may,  however,  be  primary  in  the  latter. 

It  occurs  most  often  in  people  residing  in  the  country,  and 
in  the  female  sex.  It  is  a  disease  of  middle  life,  although 
all  ages  may  be  aifected. 

It  is  not  hereditary,  but  the  lymphatic  or  strumous  diathesis 
predisposes  to  the  infection.  A  slight  local  traumatism  may 
excite  an  acute  exacerbation  of  the  pathological  process. 

Lupus  of  the  larynx — symptoms :  Deglutition  is  sometimes 
attended  with  pain,  while  the  voice  is  more  or  less  impaired 
according  to  the  degree  and  location  of  the  diseased  areas. 
If  the  true  cord  is  the  seat  of  lupous  inflammation,  there 
will  be  hoarseness  or  complete  aphonia.  Dyspnoea  is  present 
in  a  few  cases  in  which  there  is  a  pronounced  tumefaction  of 
the  tissues.  This  rarely  occurs,  however,  as  the  process  is 
too  slowly  destructive  for  the  production  of  oedema.  Recon- 
structive infiltration  does  not  figure  permanently  in  this  dis- 
ease, and  yet  there  is  but  little  destruction  of  tissue,  as  the 
process  is  limited  to  the  superficial  layers  of  the  mucosa,  and 
the  destructive  process  is  very  slow.  Pain  is  usually  absent, 
and  any  part  of  the  larynx  may  be  affected.  Cough  may  or 
may  not  be  present. 

The  general  health  is  usually  good. 

Laryngoscopic  examination  reveals  a  nodular  ulcer,  with  a 
pinkish-gray  bottom,  slightly  below  the  surface  of  the  mucous 
membrane.  There  is  little  or  no  oedema,  the  mucous  mem- 
brane being  slightly  hypersemic. 

Lupus  of  the  larynx — treatment :  Aqueous  solutions  of  the 
nitrate  of  silver,  containing  from  120  to  480  grains  to  the 
ounce,  applied  locally  by  means  of  a  laryngeal  brush  or 
cotton -wound  applicator  often  exert  a  very  favorable  in- 
fluence on  the  course  of  the  disease.  The  topical  applica- 
tion of  the    tincture  of  iodine,  the    galvanocautery  or    fused 
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ohroinie  acid  crystals  have  been  used  with  more  or  less  suc- 
cess. The  lyni])hatic  diathesis  should  be  corrected  by  the 
adniiniijtration  of  codliver-oil,  iron,  arsenic,  and  strychnine; 
and  by  placing  the  patient  in  suitable  hygienic  environment. 
Curettement  of  the  ulcers,  followed  by  the  application  of  a 
50  per  cent,  lactic  acid  solution,  does  not  seem  to  act  as 
favorably  as  it  does  in  true  tuberculosis.  Excision  of  the 
lu])ous  mass,  including  some  of  the  surrounding  healthy  tissue, 
is  sometimes  followed  by  inij>r()vement. 

Leprosy  of  the    Larynx    (Elephantiasis  Graecorum;    Lepra), 

Leprosy  of  the  larynx  is  never  primary,  but  is  one  of  tlie 
attendant  phenomena  of  general  leprosy. 

It  is  characterized  by  hard  nodular  infiltration,  ulcers,  and 
cicatricial  contraction  which  is  apt  to  produce  stenosis.  The 
stenosis  is,  however,  in  part  due  to  the  infiltration,  Avhich, 
when  excessive,  involves  the  lumen  of  the  larynx.  Extensive 
destruction  of  tissue  often  occurs  in  which  the  epiglottis  is 
most  apt  to  be  involved. 

The  disease  is  due  to  the  bacillus  leprse,  and  is  most  com- 
mon in  China,  India,  and  the  Hawaiian  Islands  ;  and  between 
the  ages  of  fifteen  and  thirty  years.  It  is  slightly  contagious, 
and  probably  hereditary. 

Gouty  Inflammation  of  the  Larynx. 

This  is  a  rare  condition,  and  is  characterized  by  gouty  de- 
posits upon  the  epiglottis  and  laryngeal  cartilages.  These 
offer  a  hard  and  gritty  sensation  to  the  sense  of  touch  when 
probed.  The  membrane  is  swollen  and  yellowish-red  in 
circumscribed  areas.  These  symptoms,  when  taken  with  the 
general  history  of  gout,  render  the  diagnof^is  comparatively 
easy.  The  treatment  should  be  addressed  to  the  relief  of  the 
gouty  diathesis. 

Arthritis  Deformans  of  the  Larynx. 

Here,  as  elsewhere,  the  articular  surfaces  are  the  seat  of 
inflammatory  deformity.  Motion  of  the  vocal  apparatus  is 
interfered  with,  or  the  ankylosis  may  be  complete. 


FOREIGN  BODIES  IN  THE  LARYNX.  469 

FOREIGN  BODIES  (in  the  Larynx,  Trachea,  and  Bronchi). 

Occurrence  :  Any  solid,  fluid,  animate  or  inanimate  object 
may  gain  entrance  into  the  lower  air-tract  from  without  by 
way  of  the  mouth  or  nose;  or  from  within  by  the  rupture 
of  an  abscess  of  the  pharynx,  larynx,  or  other  adjacent 
tissue ;  and  from  exfoliation  of  the  laryngeal  cartilages. 

The  symptoms  vary  somewhat  with  the  size,  location,  and 
physical  character  of  the  object. 

The  entrance  of  the  foreign  body  into  the  air-tract  is  signal- 
ized by  a  sudden  choking,  gasping  inspiration,  and  marked 
dyspnoea.  There  is  an  anxious  ex])ression  of  the  countenance, 
the  eyes  being  wide  open  and  protruding,  while  the  patient 
seeks  wildly  for  an  open  door  or  window  where  he  may 
obtain  plenty  of  fresh  air.  Suffocation  may  take  place  and 
necessitate  an  immediate  tracheotomy  to  prevent  a  fatal  termi- 
nation. 

If  the  foreign  body  passes  into  the  lower  tract,  the  dyspnoeic 
symptoms  subside  or  entirely  disappear,  only  to  recur  at  vary- 
ing intervals.  The  foreign  body  may  be  tolerated  for  an 
indefinite  length  of  time,  one  case  being  reported  in  which  the 
foreign  body  was  expelled  after  having  been  in  the  trachea 
for  sixty  years. 

After  a  time  inflammatory  and  ulcerative  processes  may 
develop  in  the  parts  holding  the  foreign  body.  Hoarseness 
and  aphonia,  and  recurrent  attacks  of  dyspncea  mark  the  later 
history  of  retained  foreign  bodies.  The  expectoration  may  be 
streaked  with  blood.  A  slight  febrile  movement,  attended  by 
a  hectic  flush  of  the  cheeks,  closely  sinudating  pulmonary 
phthisis,  may  occur  in  the  progress  of  the  reaction-inflam- 
mation. The  foreign  body  is  most  apt  to  enter  the  right 
bronchus,  as  it  is  in  a  more  direct  line  with  the  trachea. 

Foreign  bodies — treatment :  If  suffocative  symptoms  persist, 
tracheotomy  or  laryngotomy  should  be  performed.  They 
usually  subside,  however,  before  such  extreme  measures 
become  necessary.  Effort  should  then  be  made  to  locate  the 
foreign  body.  The  patient  sliould  Ik;  placed  upon  his  back  in 
a  recumbent  posture,  with  his  head  hanging  down  over  the 
end  of  the  table,  so  that  gravity  will  not  tend  to  carry  the 
foreign  body  still   further   into  the    respiratory  tract.     This 
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position  also  favors  the  expulsion  of  the  offending  mass,  as 
the  posterior  portion  of  the  glottis  does  not  offer  marked  inter- 
ference to   its  exit  through   the  chink  in  the  glottis.     The 

Fig.  145. 


Tuerck  handle,  containing  serrated  forceps.    Two  sheathed  knives  and  a  sheathed 
caustic  applicator  are  also  shown. 

anterior  portion  of  the  glottis,  however,  offers  considerable 
obstruction  to  the  exit  of  the  body.  While  in  this  position 
laryngoscopic  and  digital  examination  of  the  larynx  should  be 
made.     The  trachea  should  also  be  examined  with  the  laryn- 
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goscopic  mirror  to  ascertain  if  the  foreign  body  is  above  the 
bifurcation.  The  chest  should  also  be  carefully  explored  by 
auscultation  and  percussion,  to  determine,  if  possible,  the  exact 
location  of  the  foreign  body. 

Sometimes  the  inversion  of  the  patient  is  attended  by 
the  immediate  expulsion  of  the  foreign  body.  While  the 
patient  is  thus  inverted,  he  should  be  smartly  struck  across 
the  chest  with  each  respiratory  movement,  in  order  to  facilitate 
the  dislodgment  of  the  body.  If  it  is  located  in  the  chink  of 
the  glottis  or  immediately  below  it,  it  may  be  seized  with  a 
curved  laryngeal  forceps  (Fig.  145)  and  removed.  Should  it 
be  lodged  low  down  in  the  trachea,  tracheotomy  should  be 
performed  and  the  severed  cartilaginous  rings  spread  wide 
apart,  when  the  body  is  often  voluntarily  expelled.  If  not,  it 
can  be  removed,  through  the  artificial  opening,  with  slender 
curved  forceps.  Forced  inflation  through  the  tracheal  open- 
ing is  sometimes  followed  by  its  expulsion.  Titillation  of  the 
interior  of  the  trachea  with  a  feather  may  be  attended  by  a 
like  favorable  result.  A  tracheotomy-tube  should  not  be 
inserted  through  the  opening,  as  it  interferes  with  the  expul- 
sion of  the  object.  The  tracheal  opening  should  be  spread 
apart  with  strong  threads  passed  through  the  severed  rings 
and  passed  back  of  the  neck  and  tied.  If  the  foreign  body  is 
not  removed,  or  its  location  definitely  determined,  the  tracheal 
opening  should  be  maintained  for  further  exploration.  It  is 
important  that  the  temperature  of  the  room  should  be  main- 
tained at  about  75°  F.,  and  the  atmos])here  constantly  charged 
with  moisture  from  boiling  water.  Failure  to  observe  these 
precautions  may  result  in  irritation  to  the  lower  air-tract  and 
thus  favor  the  development  of  pneumonia. 

To  remove  the  foreign  body  from  the  bronchus  the  posterior 
mediastinal  operation  may  be  performed. 

NEUROSES  OF  THE  LARYNX. 
Sensory  Neuroses. 

Anaesthesia  of  the  larynx  may  include  insensibility  to  touch, 
heat,  and  cold,  either  sej)arately  or  together.  It  may  l)e  uni- 
lateral or  bilateral,  and  above  or  below  the  glottis,  according 
to  the  seat  and  nature  of  the  lesion  causing  it. 
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Etiology :  It  may  be  due  to  hysteria,  or  to  a  neuritis  fol- 
lowing diphtheria,  syphilis,  or  meningitis ;  or  to  pressure  on 
the  trunk  of  the  recurrent  laryngeal.  It  is  present  in  general 
paralysis  of  the  insane,  in  tumors  at  the  base  of  the  brain,  and 
in  the  early  stages  of  tabes  dorsalis,  or  other  diseases  affecting 
the  medulla. 

Treatment:  If  the  anesthesia  is  peripheral  in  origin,  the 
faradic  or  combined  faradic  and  galvanic  currents  should  be 
applied  locally  by  means  of  suitable  electrodes,  the  indifferent 
electrode  being  placed  on  some  remote  part  of  the  body. 
Strychnine  is  a  valuable  adjunct  to  the  electrical  treatment. 
Iron,  phosphorus,  and  arsenic  are  indicated  in  neurasthenics. 
If  due  to  tumors  or  other  organic  diseases  of  the  brain,  treat- 
ment is  useless. 

Hyperaesthesia  of  the  larynx :  It  is  a  common  symptom  of 
acute  simple  inflammations  of  the  larynx,  tubercular  laryn- 
gitis, and  sometimes  of  chronic  laryngitis. 

It  is  present  in  neurasthenia,  anaemia,  prolonged  dyspepsia, 
and  in  chronic  alcoholism.  There  may  be  transitory  hyjier- 
aesthesia  of  the  larynx  during  teething,  menstruation,  and 
pregnancy.  It  may  be  the  first  sign  of  phthisis,  hence  often 
furnishes  a  valuable  aid  in  the  early  diagnosis  of  this  im- 
portant disease. 

Increased  reflex  irritability  is  the  chief  symptom  of  laryn- 
geal hyperaesthesia.  The  prognosis  depends  on  the  cause  un- 
derlying it.  If  it  is  neurasthenia,  disordered  menstruation, 
or  pregnancy,  it  is  favorable ;  if  due  to  tuberculosis,  it  is  un- 
favorable. 

The  treatment  should  be  addressed  to  the  cause,  rather  than 
to  the  hypersensitiveness  itself. 

Paraesthesia  of  the  larynx:  This  is  a  perverted  sensation  in 
the  larynx,  the  patient  complaining  of  a  tickling  or  prickling 
in  the  throat,  or  of  the  presence  of  a  foreign  body.  As 
suggested  by  the  title,  the  condition  is  not  a  real  one,  but  a 
perverted  sensation  neurosis.  These  sensations  are  to  be 
accounted  for  by  obstructed  venous  circulation  and  hyper- 
trophy or  other  diseased  states  of  the  lingual  and  faucial 
tonsils.  In  other  cases  they  are  due  to  slight  tissue-changes, 
as  in  incipient  tuberculosis. 

Neuralgia  of  the  larynx :  The  usual  signs  of  neuralgia  are 
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present,  as  pain  and  tender  spots,  the  pain  being  either  con- 
stant or  paroxysmal.  It  may  be  spontaneous  or  caused  by 
attempted  phonation,  as  in  hysterical  individuals.  Phospho- 
rus, arsenic,  quinine,  iron,  and  strychnine  should  be  adminis- 
tered internally,  and  the  galvanic  current  applied  locally. 
The  positive  electrode  of  the  battery  should  be  applied 
through  the  mouth  to  the  laiyngeal  mucosa,  while  the  nega- 
tive pole  should  be  placed  on  some  remote  part  of  the  body. 
Should  the  poles  of  the  battery  be  reversed  in  their  applica- 
tion, the  pain  will  be  increased  rather  than  decreased.  The 
dose  of  the  current  should  be  limited  to  about  5  ma.,  as 
more  than  this  is  apt  to  excite  inflammatory  reaction,  or 
produce  actual  destruction  of  tissue  by  electrolysis. 

Hyperkinetic  Neuroses  (Spasmodic  Neuroses  of  the  Larynx). 
The  spasms  may  be  either  tonic  or  clonic. 

Tonic  Spasms  of  the  Laryngeal  Muscles. 

Their  origin  may  be  (a)  central ;  (b)  from  irritation  of  the 
trunk  of  the  recurrent  laryngeal ;  and  (c)  from  reflex  irritation. 

Tonic  spasms  of  central  origin :  In  tabes  dorsal  is  spasm  of 
the  adductors  of  the  larynx  occurs.  Clinical  picture :  Sudden 
dyspnoea  with  loud  inspirations,  the  cords  remaining  in  ad- 
duction for  some  time.  It  also  occurs  in  tetanus,  tetany,  and 
hydrophobia. 

Tonic  spasm  from  irritation  to  the  trunk  of  the  recurrent 
laryngeal:  When  the  injury  is  transient  and  slight  there 
will  be  a  laryngeal  spasm  which  is  a  forerunner  of  paralysis. 
Aneurism  of  the  arch  of  the  aorta,  cancer  of  the  tesophagus, 
pleuritic  adhesion  of  the  right  apex  of  the  lung,  and  tumors 
of  the  mediastinal  glands  may  cause  the  irritation.  Slight 
lesion  may  also  occur  in  tabes. 

Tonic  spasms  from  reflex  irritation :  These  may  occur  from 
irritation  to  the  larynx,  fauces,  and  neighboring  parts.  In 
highly  sensitive  children,  irritation  in  a  remote  part  of  the 
body  may  cause  adduction  spasms.  The  latter  condition  has 
been  described  as  laryngospasmus  infantum,  and  is  usually 
due  to  intestinal  irritation,  tapeworms,  a  tight  prepuce,  or 
constipation. 
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Clonic  Spasms  of  the  Laryngeal  Muscles. 

These  are  always  of  central  origin. 

They  consist  of  rliythinical  inward  movements  of  the  cords. 
The  condition  may  last  but  a  few  moments,  or  may  persist  for 
many  montlis.  Tlie  pillars  of  the  fauces  are  also  often  affected 
in  a  like  manner. 

The  tonic  and  clonic  spasms  may  be  present  in  the  same 
case,  especially  in  the  depressors  of  the  epiglottis.  The  dis- 
eases most  often  causing  clonic  spasm  of  the  larynx  are  syph- 
ilis, meningitis,  and  intracranial  tumors. 

Treatment  of  Laryngeal  Spasms. 

Of  central  origin :  It  should  be  si/mpfoniatic,  as  the  diseases 
causing  it  are  incurable.  Prolonged  foitic  spasms  of  the  ad- 
ductors, resulting  in  marked  dyspnoea,  should  be  relieved  by 
tracheotomy.  Morphine  injections  will  reduce  excessive  ex- 
citability. 

Of  reflex  spasms :  These  are  usually  seen  in  children,  and 
should  be  arrested,  as  more  or  less  danger  attends  them.  The 
child  should  be  placed  in  a  warm  bath  and  the  ])osterior  part 
of  the  chest  douched  with  cold  water.  The  intestinal  tract, 
portal  circulation,  and  genitalia  should  receive  careful  attention 
and,  if  necessary,  approjiriate  treatment. 

Of  spasms  from  irritation  of  the  recurrent :  Little  can  be 
done  for  spasms  from  irritation  of  the  recurrent  laryngeal 
nerve,  as  it  is  usually  due  to  intrathoracic  pressure  from  some 
grave  tumor  or  other  morbid  condition. 

Laryngeal  Vertigo  (Laryngeal  Apoplexy;  Laryngeal  Syncope; 
and  complete  Glottic  Spasm  in  Adult). 

It  is  characterized  ])y  transient  irritation  in  the  throat,  fol- 
lowed by  a  fit  of  coughing,  dimness  of  vision,  dizziness  and 
unconsciousness,  the  patient  falling  to  the  floor. 

Symptoms:  The  face  is  flushed.  There  may  be  epilepti- 
form convulsions,  which,  after  a  little  while,  are  followed  by 
a  return  of  consciousness.  After  such  an  attack  all  signs  of 
the  condition  disappear.  The  seizure  is  clinically  much  like 
apoplexy  with  laryngeal  aura  and  laryngeal  spasm,  which  is 
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continued  long  enough  to  produce  unconsciousness.  Such 
spasms  are  liable  to  occur  in  neurasthenics  and  in  tabes. 
Other  signs  and  suggestive  family  history,  which  characterize 
epilepsy,  tabes,  and  neurasthenia  should  be  sought  for  before 
pronouncing  the  case  one  of  laryngeal  vertigo. 

The  treatment  should  be  addressed  to  the  correction  of 
alimentary  and  portal  disorders ;  and  to  the  excretory  organs 
of  the  body.  Tonics,  arsenic,  and  phosphorus  are  sometimes 
of  value  in  preventing  a  return  of  the  laryngeal  disorder. 

Nervous  Cough. 

Definition :  This  is  a  spasmodic,  croupy,  or  even  musical, 
laryngeal  cough,  for  which  no  physical  cause  can  be  assigned. 

Ssnnptoms  :  Persons  thus  affected  are  neuropaths  presenting 
other  stigmata  of  neurosis.  The  cough  is  usually  persistent 
during  the  daytime,  being  increased  upon  excitement,  and 
subsiding  during  sleep.  Upon  awakening  in  the  morning  it 
returns  with  renewed  vigor. 

Treatment :  Ten-grain  doses  of  the  bromide  of  potassium 
or  sodium  should  be  given  internally  three  .  times  a  day. 
The  larynx  should  be  sprayed  with  aromatic  oily  solutions 
of  menthol  and  eucalyptol.  Systemic  tonics,  laxatives,  out- 
door exercise,  together  with  occupancy  of  a  room  with  abun- 
dant exposure  to  sunlight,  should  be  made  a  part  of  the  daily 
regime. 

Mogiphonia. 

This  is  characterized  by  difficulty  in  maintaining  the 
tension  of  the  vocal  cords  while  singing  or  during  forced 
accentuated  speaking.  In  ordinary  conversation  no  difficulty 
is  experienced. 

Rest,  massage,  friction,  and  regulation  of  alimentary  and 
portal  disturbances  afford  the  best  means  of  treatment. 

Chorea  of  the  Larsmx  (Laryngeal  Nystagmus). 
This  condition  is  quite  like  chorea  in  other  parts  of  tlie 
body,  and  is  characterized  by  frequent  recurrences  of  a  sharp, 
dry,  noisy  cough  resembling  a  bark  or  yelp  of  a  dog.  Here, 
as  in  chorea  of  the  arms  and  face,  the  disease  is  usually  mani- 
fested in  females  about  the  age  of  puberty. 
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Symptoms  :  The  yelp  or  hark  consists  of  a  sudden  expiratory 
effort,  or  of  a  series  of  similar  noises  gradually  diniitiishing 
in  intensity.  Choreic  movements  are  usually,  though  they 
may  not  be,  present  in  other  parts  of  the  body.  The  voice 
is  unaffected,  but  may  betray  a  slight  jerkiness  in  articulation. 

The  patient  should  be  treated  as  for  general  chorea,  with 
the  addition  of  sedative  inhalations  of  a  hot  vapor  of  the 
compound  tincture  of  benzoin ;  or  of  the  vapor  from  a 
hot  infusion  of  hops  or  hyoscyamus.  Bromides  and  arsenic 
should  be  administered  internally,  the  bowels  and  portal 
circulation  regulated,  and  the  activity  of  the  skin  established 
by  friction  and  cold  douches. 

Hypokenitic   Neuroses  (Laryngeal  Paresis   and  Paralysis). 

Motor  innervation  of  the  laryngeal  muscles  is  by  the  superior 
and  recurrent  laryngeal  nerves.  The  recurrent  is  most  fre- 
quently involved. 

Total  Unilateral  Paralysis  of  the  Recurrent. 

The  clinical  picture  is  as  follows  : 

a.  The  affected  cord  is  fixed  midway  between  the  respiratory 
and  phonatory  positions, — i.  e.,  in  the  cadaveric  position. 
Neither  the  abductors  nor  the  adductors  are  acting.  The 
cord  is  in  a  state  of  passive  equilibration. 

6.  The  free  edge  of  the  affected  cord  is  more  concave  than 
normal. 

c.  The  arytenoid  cartilar/e  on  the  affected  side  is  rotated 
somewhat  inward,  thus  allowing  the  vocal  process  to  project 
into  the  chink  of  the  glottis,  and  convert  the  concave  edge  of 
the  cord  into  two  concave  segments. 

d.  The  arytenoid  cartilage  on  the  unaffected  side  moves  for- 
ward during  phonation  somewhat  in  advance  of  the  one  on 
the  affected  side. 

e.  During  phonation  the  paralyzed  cord  and  tlie  arytenoid 
cartilage  remain  fixed  ;  while  those  upon  the  unaffected  side 
move  inward  somewhat  beyond  the  median  line.  The  exag- 
gerated inward  movement  is  a  compensatory  effort  at  vocali- 
zation. 


PARALYSIS  OF  THE  ABDUCTORS.  477 

/.  The  glottic  openly} ff  is  oblique  from  before  backward 
toward  the  affected  side. 

g.  The  arytenoid  muscle  on  the  affected  side  sometimes 
twitches,  as  it  is  occasionally  supplied  by  the  superior  laryn- 
geal, which  is  not  usually  involved.  This  sign  should  enable 
the  observer  to  exclude  ankylosis  and  prove  the  nervous 
origin  of  the  impairment. 

h.  The  epiglottis  is  usually  innervated  by  the  superior 
laryngeal,  but  is  occasionally  supplied  by  the  recurrent. 
AVhen  by  the  latter  the  epiglottis  may  be  seen  to  twitch 
upon  the  sound  side. 

i.  The  voice  is  at  first  feeble,  slightly  roughened,  but  not 
hoarse.  Later  on,  these  conditions  disappear  and  the  voice 
becomes  nearly  natural.  This  is  due  to  compensatory  func- 
tion on  the  unaffected  side. 

j.  There  is  excessive  icaste  of  air  during  phonation,  and 
the  respiratory  act  is  necessary  after  speaking  a  few  words. 

Total  Bilateral  Paralysis  of  the  Recurrent. 

The  clinical  picture  is  as  follows  : 

a.  There  is  complete  aphonia,  as  both  cords  are  in  the 
cadaveric  position. 

6.  There  is  great  icaste  of  air  upon  attemjjted  phonation, 

c.  There  is  no  motion  of  the  cords,  as  both  the  adductors 
and  abductors  are  paralyzed. 

Paralysis  of  the  Abductors. 

In  this  condition  a  portion  of  the  fibres  of  the  recurrent 
pharyngeal  are  involved,  and  the  following  clinical  picture  is 
presented  : 

a.  There  is  almost  complete  closure  of  the  glottis  (Fig.  146), 
giving  rise  to 

b.  Dyspnoea  ;  and 

c.  Stridor.  Both  are  increased  during  sleep  or  upon  slight 
ii'ritation  of  the  larynx. 

(/.  The  dyspnoea  and  stridor  are  greater  during  inspiration, 
e.  The  roice  is  usually  unaffected  in  ordinary  conver^^ation. 
/.  The  cords  remain  almost  parallel,  being  more  nearly  ap- 
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proximated    durin<2:  inspiration.     This  sometimes  results  in 
profound  dyspnoea. 

Prognosis  of  recurrent  laryngeal  paralysis  :  Tn  paralysis  either 
of  the  muscles  of  abduction,  adduction,  or  both  combined,  the 

Fig.  146. 


Position  of  the  vocal  cords  in  respiration  in  bilateral  abductor  paralysis.    (Cohen.) 

prognosis  is  usually  serious,  as  the  conditions  causing  it  are 
incurable  or  very  grave.  The  dyspnoea  may  be  so  marked 
as  to  call  for  tracheotomy. 

Laryngeal  Paralysis  from  Various  Causes. 

It  may  result  from  injury  to  the  pneumogastric  by  fracture 
at  the  base  of  the  skull ;  or  to  the  spinal  accessory  ;  or  from 
bulbar  disease. 

Postdiphtheritic  bulbar  degeneration  sometimes  suddenly 
develops,  and  causes  laryngeal  paralysis.  When  disseminated 
sclerosis  invades  the  medulla  and  involves  the  laryngeal 
centres  the  symptoms  are  bilateral.  Tabes  is  the  type  of 
degeneration  which  most  often  impairs  the  laryngeal  centres. 
In  this  disea.se  the  paralysis  may  be  bilateral  or  unilateral, 
complete  or  incomplete. 

Atrophy  of  the  Vocal  Cords. 

Atrophy  may  ari.se  from  any  condition  which  prevents  the 
use  of  the  vocal  organs,  as  paralysis  of  central  or  peripheral 
origin  ;  and  from  inflammatory  infiltration  and  degeneration 
of  the  mu.scular  fibres  them.selves.  It  may  also  follow  anky- 
losis of  the  arytenoid  cartilages,  or  prolonged  fixation  of  the 
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cartilages  from  rheumatic  laryngitis.  Faradism  may  be 
applied  locally  in  those  cases  which  have  a  prospect  of  ulti- 
mate recovery. 


Hysterical  Paralysis  (Functional  Aphonia). 

Etiology:  Great  mental  or  physical  exhaustion  resulting 
from  sickness,  prolonged  anxiety,  or  physical  exertion  is 
sometimes  attended  by  complete  loss  of  the  voice.  It  may  be 
due  to  the  inhibition  of  the  will-centres  brought  about  by 
fright  or  powerful  suggestion.  Incipient  tuberculosis  is 
sometimes  ushered  in  by  this  type  of  aphonia.  Occasionally 
chronic  laryngeal  catarrh  seems  to  be  the  cause. 

Hysterical  paralysis  —  symptoms:  The  voice  (voluntary 
muscular  action)  is  lost,  while  coughing  and  laughing  are 
phonetic,  as  they  are  involuntary  acts.  Speech,  being  vol- 
untary, is  inhibited.  Inspection  shows  the  cords  separated, 
moving  slightly  inward  upon  attempted  phonation,  and 
slightly  outward    upon   deep   inspiration   (Fig.    147).      The 

Fig.  147. 


Paralysis  of  the  arytenoidcus.    (Coakley.) 

arytenoideus  muscle  may  alone  be  affected  and  cause  hoarse- 
ness and  fatigue  upon  ]ihonation. 

Hysterical  paralysis — treatment :  Tonics,  nutritious  food, 
plenty  of  exercise  in  the  open  air,  sunshine,  freedom  from 
mental  anxiety,  and  excessive  physical  exercise  will  do 
much  toward  effecting  a  cure.  Suggestive  therapeutics  will 
aid  greatly  in  overcoming  the  inhibition  of  the  will,  one  of 
the  most  important  etiologic  factors  of  the  condition. 
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TUMORS    OF    THE   LARYNX. 

Benign  Tumors  of  the  Larynx. 

Classification :  Papilloniata,  fibromata,  cystomata,  myxo- 
mata,  adenomata,  lipomata,  angiomata,  and  enchondromata. 

Etiology :  Hypenemia  is  regarded  by  some  as  a  canse, 
wliile  other  observers  of  equal  repute  do  not  so  regard  it. 
The  same  is  true  of  catarrhal  inflammations. 

Benign  tumors  are  most  common  in  middle  life,  but  are  oc- 
casionally found  in  the  very  young  as  well  as  in  the  old.  They 
have  been  occasionally  described  as  congenital.  They  are 
most  common  in  males,  probably  on  account  of  a  more  ex- 
posed life  and  pernicious  habits.  Overtaxing  the  voice,  as  in 
violent  singing,  street-crying,  auctioneering,  and  public  sj)eak- 
ing,  seems  to  be  a  prominent  cause.  The  inhalation  of  irri- 
tating vapors,  as  from  soapsuds-steam,  etc.,  has  more  or  less 
influence  in  their  causation.  Nasal  obstruction  probably 
exerts  some  influence  ;  while  syphilis  and  tuberculosis  un- 
doubtedly exert  a  marked  influence  in  their  causation. 

Benign  tumors  of  the  larynx — symptoms :  The  voice  is 
impaired  in  about  nine-tenths  of  the  cases,  the  impairment 
usually  being  in  the  form  of  hoarseness  or  aphonia.  Occa- 
sionally, however,  it  may  be  double — /.  e.,  gives  off*  two  tones 
at  once.  This  is  caused  by  small  growths  which  divide  the 
cords  into  two  segments,  each  segment  giving  forth  a  different 
tone.  If  there  is  no  hoarseness  or  other  impairment  of  the 
voice,  its  volume  and  strength  are  diminished.  In  about  15 
per  cent,  of  the  cases  there  is  marked  dyspnoea.  Cough  may 
or  may  not  be  present.  If  present,  it  is  probably  due  to  the 
pressure  of  the  growth  upon  the  "  cough-spots  of  Stoerck." 
The  expectoration  is  scanty  and  sometimes  streaked  with 
blood.  Deglutition  is  interfered  with  Avhen  the  growth  is 
upon  the  epiglottis,  in  the  hyoid  fossa,  or  upon  the  wall  of 
the  pharynx.  There  may  be  some  discomfort,  but  no  pain. 
In  adults  the  mucosa  is  not  usually  inflamed.  In  children, 
however,  the  growths  are  usually  attended  by  laryngitis,  which 
gives  rise  to  nocturnal  dyspnoea. 

The  laryngoscopic  image  varies  with  the  location  and  char- 
acter of  the  growth. 
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The  cough-spots  of  Stoerck :  The  sensitive  areas  known  as 
"  the  cough-spots  of  Stoerck  "  are  located  on  the  (a)  posterior 
commissure  between  the  arytenoid  cartilages ;  upon  the  (6) 
posterior  wall  of  the  larynx  and  (c)  trachea ;  and  upon  the  (d) 
bifurcation  of  the  trachea. 


Benign  Tumors  of  the  Larynx — Diagnosis. 

Papillomata :  They  are  soft,  pinkish-gray  or  whitish-gray, 
wart-like   growths  (Fig.   148).     They  are  usually  movable, 

Fig.  148. 


A  small  papilloma  springing  from  tno  Hiitcnor  commissure  and  resting  on  the 
right  vocal  cord.  A  papilloma  also  is  shown  arising  in  the  subglottic  region  of  the 
larynx  beneath  the  right  \  ocal  cord.    (Cohen.) 

and  grow  from  the  anterior  angle  of  the  cords.  I  have  seen 
one  case  in  which  they  grew  from  the  whole  length  of  the 
cords  and  from  the  under  surface  of  the  epiglottis. 

Fig 


Fibroma  on  the  left  vocal  cord. 


Fibromata :  They  are  firm  to  the  touch,  have  a  rounded 
nodular  contour  (Fig.  149),  and  the  mucous  membrane  cover- 

31— Eye. 
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ing  them  is  somewhat  injected.  They  are  either  sessile  or 
imbedded  in  the  surrounding  tissues.  They  most  often  grow 
from  the  anterior  portion  of  th(;  cords.  In  general  appearance 
they  somewhat  resemble  cystomata  and  chondromata.  Chon- 
dromata  never  grow  from  the  cords,  and  are  much  firmer  to 
the  touch ;  while  cystomata  are  soft,  movable,  and  semi- 
transluccnt. 

Cystomata:  They  pit  upon  probe-pressure  and  regain  their 
rotundity  at  once.  They  are  small,  roundish,  pinkish-gray, 
semitranslueent  tumors.  When  lying  across  the  chink  of  the 
glottis  they  appear  almost  transparent. 

Chondromata  :  As  chondromata  grow  from  the  cartilaginous 
box  they  are  covered  with  healthy  mucous  membrane.  They 
develop  very  slowly,  the  cricoid  cartilage  being  most  often 
affected.  In  this  location  they  may  resemble  perichondritis 
or  carcinoma.  In  perichondritis  there  is  a  history  of  sudden 
onset,  followed  by  marked  dyspnoea,  which  renders  the  dif- 
ferentiation clear.  Carcinoma  of  the  larynx  rarely  grows 
below  the  glottis,  hence  need  not  be  confounded  with  chon- 
droma of  the  cricoid. 

Laryngeal  polypus  :  This  is  a  rounded  semitranslueent  tumor 
usually  attached  to  the  vocal  cords,  as  shown  in  Fig.  150. 

Fig.  150. 


A  polyp  on  the  right  vocal  cord. 

They  are  slightly  pedunculated  and  more  dense  than  polypi 
of  the  nasal  mucous  membrane. 

Benign  Tumors  of  the  Larynx — Treatment. 

Tliis  is  chiefly  surgical. 

Nearly   all   benign  tumors   may  be   removed   through  the 
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mouth  with  a  snare,  cautery,  or  one  of  the  curved  curettes 
shown  in  Figs.  139  and  143.  If  the  growth  is  pedunculated, 
the  snare  loop  may  i)e  insinuated  around  it ;  and  if  it  is  sessile, 
one  of  the  laryngeal  biting  or  cutting  curettes  should  be  used. 
Small  growths  upon  the  edge  of  the  cords  are  best  removed 
with  the  serrated  laryngeal  forceps  shown  in  Fig,  145.  Care 
should  be  exercised  to  avoid  injury  to  the  cords,  as  permanent 
impairment  of  the  voice  might  follow. 

Local  anaesthesia  should  be  produced  by  the  application  of 
a  20  per  cent,  solution  of  cocaine  to  the  laryngeal  mucous 
membrane,  otherwise  the  spasmodic  movements  of  the  pharynx 
and  larynx  will  interfere  with  the  performance  of  this  opera- 
tion. Great  dexterity  from  large  experience  is  required  for 
these  operations.  The  operator  does  not  see  the  growth,  but 
an  inverted  image  of  it.  The  same  is  true  of  the  cutting  end 
of  the  laryngeal  instrument.  He  is  guided  by  the  reverse 
movements  observed  in  the  laryngeal  mirror.  This  makes  the 
operation  a  very  difficult  one.  The  beginner  should  practise 
laryngoscopic  examination  and  instrumentation  upon  a  large 
number  of  persons  before  attempting  to  remove  morbid  tissue 
from  the  larynx. 

Malignant  Tumors  of  the  Lar3aix. 

Sarcoma. 

Definition :  Sarcoma  of  the  larynx  is  an  embryonic  con- 
nective-tissue growth  usually  occurring  between  the  twentieth 
and  fortieth  years.  The  larger  celled  tumors  grow  slowly ; 
while  the  smaller  celled  ones  develop  rapidly.  The  tumor  is 
rarely  found  in  the  larynx,  being  in  the  proportion  of  one  to 
sixty-two  of  carcinoma.     The  etiology  is  ol)scure. 

Sarcoma  of  the  larynx — symptoms :  A^ocalization  and  respi- 
ration are  impaired  early.  Tiiere  is  a  spasmodic  hacking 
cough,  due  to  the  presence  of  secretion.  Cough  is  a  distress- 
ing symptom  when  the  growth  is  infraglottic.  Dysphagia  is 
present  when  it  extends  upward  involving  the  epiglottis  and 
contiguous  tissues.  Erosion  and  ulceration  a])pear  early,  but 
pain  is  rarely  present.  The  sputum  is  tinged  with  blood, 
although  hemorrhage  is  not  so  common  as  in  sarcoma  of  the 
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nose.  The  tumors  are  usually  small  in  size  when  recognized, 
as  they  interfere  with  respiration  before  becoming  large. 
The  growth  does  not  extend  to  the  adjacent  tissues,  but  if  it 
begins  in  them  it  often  extends  into  the  larynx.  The  autiior 
recently  saw  a  case  in  which  the  posterior  wall  of  the  pharynx 
and  larynx  were  involved,  the  growth  being  about  the  size 
of  a  large  filbert.  A  cachexia  sometimes  develops,  and  is  due 
to  obstructed  respiration. 

Diagnosis:  The  tumor  is  soft  and  grumous,  with  an  irregu- 
larly rounded  outline,  and  is  of  a  pinkish-gray  or  purplish- 
gray  color.  A  portion  should  be  removed  and  submitted  to 
microscopical  examination. 

The  prognosis  is  much  more  grave  than  that  of  sarcoma  of 
the  nose.  It  is  almost  as  fatal  as  carcinoma  of  the  larynx. 
The  average  length  of  life  is  less  than  two  years. 

Sarcoma  of  the  larynx — treatment :  Extirpation  is  some- 
times followed  by  a  cure,  although  this  is  rare.  Complete 
resection  or  extirpation  of  the  entire  larynx  is  usually  in- 
dicated, as  a  less  extensive  operation  will  be  of  but  temporary 
value.  A  preliminary  tracheotomy  should  be  performed  be- 
fore removing  the  larynx,  as  the  anaesthetic  must  be  admin- 
istered through  the  artificial  opening. 

Carcinoma  of  the  Larynx. 

Etiology:  Heredity  exerts  an  important  influence  in  about 
25  per  cent,  of  the  cases.  It  is  more  frequent  in  males,  and 
occurs  late  in  life. 

Carcinoma  of  the  larynx — symptoms  :  These  will  depend 
upon  the  location,  size,  and  stage  of  development  of  the 
cancer.  If  it  is  located  upon  the  cords  or  ventricular  bands, 
the  voice  will  be  affected.  If  the  posterior  commissure  is 
affected,  there  will  be  cough  ;  while  if  located  on  the  anterior 
wall,  the  function  of  the  epiglottis  will  be  impaired,  thus  giving 
rise  to  dysphagia.  If  it  is  in  the  ulcerative  stage,  there  will 
be  a  foul  odor  attended  by  cough,  while  pain  will  be  more 
pronounced.  At  first  the  voice  is  weakened  and  changed  in 
quality  or  pitch  ;  after  a  time  it  is  entirely  lost.  Hemorrhage 
may  occur  after  the  ulceration  has  formed.  It  is  not  usually  a 
fatal  or  dangerous  complication.  The  cancerous  cachexia  may  or 
may  not  be  present  in  the  early  and  middle  stages  of  the  disease. 
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Diagnosis :  This  must  be  l)ased  upon  the  location  of  the 
tumor,  the  character  and  extent  of  the  ulceration,  the  exist- 
ence of  pain  after  a  somewhat  delayed  period,  and  upon  a 
microscopical  examination  of  a  piece  of  the  diseased  tissue. 
This  must  be  removed  from  a  non-ulcerated  portion  of  the 
growth,  as  the  granular  surface  of  the  ulcer  will  not  show 
characteristic  inward  proliferation  of  the  epithelium.  The 
growth  is  nearly  always  supraglottic. 

Carcinoma  of  the  larynx — treatment :  Total  extirpation  of 
the  larynx  is  followed  by  about  10  per  cent,  of  recoveries, 
and  otiers  the  best  mode  of  treatment  now  known.  Less 
radical  measures  are  attended  by  less  favorable  results. 

Palliative  remedies  should  be  used  locally  to  mitigate  the 
distressing  symptoms.  The  secretion  can  be  removed  by  gar- 
gles containing  10  per  cent,  of  carbonate  of  sodium,  after 
which  hydrozone  in  20  per  cent,  solution  should  be  used. 
The  alkaline  solution  should  be  used  first,  as  the  hydrozone 
coagulates  the  albumin  in  the  secretion  and  renders  it  diffi- 
cult of  removal.  Powders  containing  morphine  or  cocaine, 
or  both  combined,  affiird  relief  to  the  sharp,  lancinating  pains. 
The  fetor  may  be  removed  or  modified  by  solutions  contain- 
ing 2  per  cent,  of  permanganate  of  potassium  or  an  equal 
amount  of  carbolic  acid. 
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The  following  prescriptions  have  been  selected  from  the 
text-books  mentioned  in  the  ])reface  and  from  those  used  by 
the  author.  Some  of  them  have  appeared  in  the  text,  but 
most  of  them  are  additional  remedies  which  have  been  found 
to  be  valuable.  They  are  classified  under  the  diseases  in 
which  they  are  most  useful. 

Simple  Cleansing  Solutions : 

^.  Sod.  bicarb.. 

Sod.  boratis,  sod.  chloridi,        aa  .^j. — M. 
Sig. — Add  a  teaspoonful  to  a  pint  of  lukewarm  water 
and  use  with  a  syringe  or  atomizer  to  cleanse  the  nose  from 
thick   mucus  and  crusts. 
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Simple  Cleansing  Solutions — Continued: 

^,.  Sod.  bicarb.,  gr.  xv. 

Sod.  bibor.,  gr.  xv. 

Acid,  carbol.,  gr.  iv. 

Glycerin.,  TTlxlv. 

Aquse,  ad  5J. — M. 

Sig. — Dobell's  solution.  Dilute  with  equal  parts  of  water 
and  use  with  atomizer ;  or  snuif  up  the  nose. 

I^.  Acidi  acetici,  Siiss. 

Glycerin.,  Siij. 

Aquse,  ad  Ix. — M. 

Sig. — To  be  used  as  an  antiseptic  and  stimulating  wash 
in  the  nose  and  nasopharynx  in  the  course  of  the  exanthema- 
tous  fevers. 


Hay  Fever,  or  Hyperaesthetic  Rhinitis  : 

I^.  Acidi  carbolici,  gr.  xxx. 

Ammcnii  carbonatis,  §j. 

Pulv.  carbonis  hgni,  ^j. 

Olei  lavandulte,  lUxx. 

Tinct.  benzoin,  co.,  Sss. — M. 

Sig. — Uncork  and  inhale  to  relieve  the  congested  condition 
of  the  mucous  membrane  in  acute  coryza  and  hay  fever. 

^.  Acidi  carbolici,  gr.  xxx. 

Ext.  pini  canadensis  dest.,  TTLxx. 

Liq.  vaselin.,  5J. — M. 

Sig. — To  be  used  in  the  acute  stage  of  hay  fever  for  the 
ansesthetic  effect  of  the  carbolic  acid. 

(Ingals.) 

lE^,  Zinci  valerianatis,  gr.  j. 

Pil.  asafoetid.  co.,  gr.  ij. — M. 

Ft.  pil.  i. 
Sig. — Give  one  or  two  pills  two  or  three  times  a  day  to 
relieve  the  neurasthenic  symptoms  occurring  in  hay  fever. 

(Sir  Morell  Mackenzie.) 
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I^.  Glycerit.  acid,  carbol.,  5j. 

Quininte  hydrochlor.,  3j. — M. 

Sig. — To  be  dissolved  with  the  aid  of  heat  and  one  two- 
thousandths  part  of  perehloride  of  mercury  added.  To  be 
applied  with  caution  to  the  nasal  mucous  membrane  every 
two  or  three  days  for  the  relief  of  the  acute  symptoms  of  hay 
fever. 

(Sir  Andrew  Clark.) 

^.  Acid,  chromici  cryst.,  gr.  ^,  ^,  J. 

Aquae  dest.  oj- — M. 

Ft.  nebulse  and  use  to  check  sneezing. 

Chronic  Rhinitis : 

I^'.  Potass,  chlor.,  gr.  x-xx. 

Aquae,  5j. — M. 

Sig. — To  be  used  as  a  spray  in  rhinitis  with  collapse. 

^i.  Eucalyptol,  ITLxv. 

Menthol,  gr.  xv. 

Camphor.,  '                 gr.  Ix. 

Ol.  pini  compilonis,  3ss. 

Ol.  rosae  TTlij. 

Liq.  vaselin.,  q.  s.  ad  5ij. — M. 

Sig. — Use  in  the  nose  with  an  atomizer  in  mild  cases  of 
hypertrophic  rhinitis. 

^^.  Ichthyol,  gr.  xlviij. 

Lanolin, 

Vaselin.,  aa  3iv, — M. 

Sig. — Use  on  a  cotton-wound  applicator  to  massage  the 
nasal  mucous  membrane  in  chronic  forms  of  rhinitis. 


Ozsena  and  Atrophic  Rhinitis  : 

I^.  Hydrarg,  ammoniati,  gr.  iv. 

Pulv.  sacch,  alb.,  gss. — M. 

Sig. — Insufflate  into  the  nose  to  stimulate  the  mucous 
membrane  in  ozaena. 
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Ozaena  and  Atrophic  Rhinitis — Continued: 

^t.  Hydrarg.  oxidi  rubr.,  gr.  iv. 

Pulv.  sacch.  alb.  3ss. — M. 

Sig. — To  be  blown  into  the  nose  after  cleansing  in  ozaena. 

^.  Iodoform!,  gr.  v-x. 

Menthol,  gr.  iij-v. 

Lanolin,  ^ss. 

Liq.  vaselin.,  ^ss. — M. 
Ft.  ung. 
Sig. — To  be  applied  to  the  interior  of  the  nose  with  a 

brush  in  ozaena  or  ulcer  of  the  septum. 

'Sjt.  Creolin,  TUj-iv. 

Aquse,  5j. — M. 

Sig. — Antiseptic  and  deodorant,  to  be  used  in  atrophic 
rhinitis,  syphilitic  and  other  ulcerations,  and  in  diseases  of  the 
accessory  sinuses. 

^.  Sanguinariae  canadens.,  TTlv-xxx. 

Aquae  tepid.,  Oss. — M. 

Ft.  lotio. 

Sig. — To  be  used  with  an  atomizer  or  syringe  night  and 
morning  for  ozaena. 

I^.  Zinc  sozoiodol,  gr.  xlviij. 

Talc,  q.  s.  5J.— M. 

Sig. — To  be  blown  into  the  nose  in  atrophic  rhinitis  after 
cleansing  the  nose  from  crusts. 


Diphtheria  and  Pseudodiphtheria : 

I^.  Menthol,  gr.  xlviij. 

Toluol,  Sij. 

Sol.  of  perchloride  of  iron  (fort.),  gr.  xx. 
Alcohol  absol,,  q.  s.  ad  sj. — M. 

Sig. — To   be   applied    locally   in  diphtheria  or  pseudo- 
diphtheria. 

(LOFFLER.) 
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I|«.  Acidi  lactici,  3J~ij- 

Aquae,  5j. — M. 

Sig. — To  be  used  with  an  atomizer  in  diplitheria  as  a 
solvent  of  the  membranous  exudate. 

(L.  Browne.) 

I^.  Acidi  sulphurosi,  3ss-j. 

Aquae,  ad  sx. — M. 

Sig. — To  be  used  as  a  gargle  in  diphtheria,  pseudodiph- 

theria,  and  in  mycosis.     By  some  it  is  considered  as  almost 
specific  in  diphtheria. 

Empyema  of  the  Accessory  Sinuses: 

^,.  Aristol, 

'^i.  Europhen, 

1^.  Nosophen, 

i;^.  lodol, 

I^.  Iodoform. 

Sig. — To  be  blown  into  the  nares  in  empyema  of  the 
accessory  sinuses. 

Relaxed  Uvula : 

^.  Aluminis, 

Acidi  tannici,  aa  gr.  Ix. 

Aquae  rosae,  5x. — M. 

Sig. — To  be  used  as  a  gargle  in  relaxation  of  the  uvula 
and  congestion  of  the  fauces. 

Haemostatics : 

I^.  Antipyrin,  gr.  xv. 

Aquae,  ad  sj. — M. 

Sig. — To  be  used  in  the  nose  and  throat  as  a  haemostatic. 

!^.  Pulv,  fol,  matico, 

Pulv.  aiuyl.  exsic,  aa  equal  parts. — M. 

Sig. — To  be  insufflated  into  the  nose  for  epistaxis. 
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Adenoids : 

^i.  Glycerit.  acid,  tannici,  siij- 

Aquae,  ad  5iij. — M. 

Sig. — One  teaspooiiful  to  a  wineglassful  of  warm  water, 
to  be  injected  down  the  nose  night  and  morning,  as  a  remedy 
for  postnasal  adenoids. 

Dry  Catarrh  of  the  Nose,  Pharynx,  and  Larynx : 

I^.  lodini,  gr.  v-xx. 

Potassii  iodidi,  gr.  x-xxx. 

Ol.  ganlther.  (ol.  menth.  pip.),      Ttlv. 
Glycerin.,  .?j. — M. 

Make  four  solutions,  varying  the  amount  of  iodine  and 
potassium  iodide  between  the  limits  given  in  the  prescription. 
Sig. — In  dry  rhinitis,  pharyngitis,  and  laryngitis  begin 
with  the  weakest  solution  and  gradually  increase  to  the 
strongest  to  stimulate  the  glandular  function  of  the  mucous 
membrane. 

Acute  Tonsillitis  and  Pharyngitis  : 

^.  Guaiacol, 

Olive  oil,  aa  3iv. — M. 

Sig. — Apply  to  the  fauces  of  pharynx  in  acute  tonsillitis 
and  pharyngitis. 

^.  Argent,  nitrat.. 

Aquae  dest.,  aa  siv. — M. 

Sig. — It  may  be  used  instead  of  the  guaiacol  mixture. 
One  or  two  applications  of  the  above  mixture  are  often  suf- 
ficient to  arrest  acute  inflammations  of  the  throat  and  pharynx 
if  applied  in  the  first  stage. 

.1^.  Red  gum  lozenges  (Wyeth). 
Sig. — To  be  dissolved  in  the  mouth  at  frequent  intervals 
in  mild  attacks  of  acute  pharyngitis. 

^.  Guaiacol,  Iss. 

Ol.  amygdalae  dulcis,  Iss. — M. 

Sig. — To  be  applied  with  a  cotton-wound  probe  in  acute 
inflammations  of  the  throat. 
It  is  also  applied  to  relieve  pain. 
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Laryngitis  : 

i^.  Tr.  iod.,  3j. 

Glycerin.,  ^ss. 

Aqufe,  ad  siij. — M. 

Sig. — To  be  used  to  moisten  compress  in  laryngitis. 

^.  Ammonii  carbonatis,  gr.  ij-iv. 

Tr.  scillae,  TTlx. 

Tr.  digitalis,  HI  v. 

Liq.  strychninse,  TTLij. 

Infus.  cascarillse,  ad  ^j. — M, 

Sig. — Give  one  teaspoonful  every  three  to  six  hours  as 
an  expectorant  in  subacute  catarrh  of  the  larynx. 

I^.  Eucalyptol,  TTlx. 

Menthol,  gr.  v." 

Camphor.,  gr.  v. 

Liq.  vaselin.,  q.  s.  ad  sj.^^I. 

Sig. — To  be  used  in  acute  laryngitis  after  cleansing  the 
throat  with  aqueous  solutions. 


Tubercular  Laryngitis  : 

^.  Menthol,  gr.  xlviij. 

Ol.  oliv.,  q.  s.  to  make  .5j. — M. 

Sig. — To  he  applied  to  the  larynx  in  laryngeal  tubercu- 
losis with  a  cotton-wound  applicator,  or  an  atomizer. 

(ROSEXBKKG.) 


I^.  Ol.  eucalyptol,  3ij. 

Ol.  terebinth.,  3j. 

Magnesiie  carb.  levis,  3ij. 

Aqua?,  q.  s.  ad  .^iij. — ]M. 

Sig. — A  teaspoonful  in  a  ])int  of  iiot  water.     Inhale  the 

va])or  to  loosen  the  secretion  and  allay  the  cough   in  tuber- 
cular laryngitis. 
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Nervous  Dyspepsia  of  Singers  : 

R.  Qiiininae  sulphatis, 
Acidi  carbolic!, 

Extract,  kramerite,  aa  gr.  ss. 

Pep.,  gr.  ij.— M. 

Ft.  piliila. 

Sig. — Take  one  before  eacli  meal  at  whidi  meat  is  taken 
in  cases  where  there  is  sluggish  digestion  with  flatulency. 

This  is  of  special  value  for  vocalists,  actors,  and  speakers,  in 
whom  the  digestive  system  is  frequently  impaired  by  nervous- 
ness. 


Syphilis : 

I^,  Potassii  chloratis,  gr.  xc-cxx. 

Glycerin.,  3ij. 

Aquae,  ad  .^x. — M. 

Sig. — To  be  used  as  a  mouth-wash  in  syphilis  during  the 
administration  of  mercury. 

R.  Liq.  hydrarg,  nitratis,  oj-iv. 

Aqme,  q.  s.  ad  oj. — M. 

Sig. — To  be  a])plied  to  the  sloughing  ulcer  of  tertiary 
syphilis.  As  the  application  is  very  painful,  cocaine  should 
first  be  applied. 

Inspissated  Cerumen: 

I^.  Sodii  bicarb.,  gr.  x. 

Glycerin.,  .5j. 

Aqua?,  ad  .^iv. — M. 

Sig. — Drop  into  ear  three  times  daily  to  soften  inspissated 
cerumen  preparatory  to  removing  with  a  syringe. 

I^.  Hydrozone  (15  vol.), 

Aquse,  aa  siij. — M. 

Sig. — Same  as  preceding. 
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Eczema  of  the  Aiiricle  and  Meatus : 

I^.  Acidi  carbolici,  gr.  v. 

Spirit,  rectif.,  Sij. 

Glycerin.,  3ij. 

Aqiise,  .^iv. — M. 

Sig. — Paint  external  meatus  in  scaly  eczema  with 
pruritus. 

i^.  Liniment,  calcis, 

Ung.  hydr.  nitratis,  aa  siss. 

Liq.  carbonis  detergent.,  lUxij. 

Ung.  zinci  oxid.,  ad  .^j. — M. 

Sig. — For  external  use  in  scaly  eczema  of  the  auricle  or 
external  auditory  canal. 

I^.  Liquor  plunibi  subacet.,  3j. 

Glycerin.,  5ij. 

Aquse,  ad  ^iv. — M. 

Sig. — In  eczema  or  diffused  inflammation  of  the  auricle 
and  meatus  the  parts  should  be  frequently  sponged  with  the 
lotion. 

Furunculosis  of  the  External  Meatus  : 

11.  Menthol,  gr.  ij. 

lodoformi,  gr.  iv. 

Lanolin,  3ij. 

Yaselin.,  3ij. — M. 

Sig. — Apply  on  cotton  plug  in  furunculosis  of  the  exter- 
nal meatus. 

^i.  Acidi  carbolici,  gr.  xx. 

Glycerin., 

Aqua\  aji  siv. — M. 

Sig. — Local  application  to  relieve  pruritus. 

Mastoid  Periostitis : 

I^.  Tinct.  iodi. 
Sii;r. — In  mild  cases  of  mastoid  periostitis  and  in  disease 

of  the  labyrinth  ;  external  use. 


41)1   riih\scRirTi()y.^  for  ear,  nusjj,  asd  throat. 

Anodyne  Mixtures  : 


.  Bismuthi  subnit., 

Pulv.  acacise, 

aasij. 

lodufornii, 

3SS. 

Morj)h.  sulph., 

gr.  XX. 

Acidi  taniiici, 

3SS.— M, 

Sig. —  Insiitiiate  into  tlie  larynx  half  an  hour  before 
taking  food  in  cases  of  [)aiiiful  doghitition  in  tuberculosis  and 
malignant  disease. 

The  iodoform  may  be  omitted  if  the  odor  is  disagreeable 
to  the  patient. 

I^.  Cocain.,  gr.  xx. 

lodoforrai,  3ij. 

Zinc,  stearat.,  3J- — M. 

Sig. — Blow  into  the  throat  or  nose  for  the  relief  of  pain 
in  tubercular  or  malignant  ulcers. 

I^,  Camphorse  (reduced  to  fine 
powder  with  a  few  drops 
of  rectified  spirits), 
Chloral  hydrat.,  aa  .^ss. — M. 

Sig. — To  be  applied  externally  as  an  anaesthetic  in  neu- 
ralgic and  other  painful  affections  of  the  throat. 

I^.  Acidi  carbolici 

(1  to  5  per  cent.), 
Glycerin.,  aa  .?j. — M. 

Sig. — Drop  into  ear  to  relieve  pain  in  middle-ear  inflam- 
mation. 

Suppurative  Otitis  Media : 

I|i.  Acidi  carbolici,  gr.  xx. 

Sp.  vini  rectif., 

Aquae,  aa  .^ j. — M. 

Sig. — Instil  into  ear  after  drying  and  cleansing  in  clironic 
purulent  inflammation  of  the  middle  ear. 


PRESCRIPTIOyS  FOR  EAR,  NOSE,  AND   THROAT.    495 

I^.  lodofurmi,  3ss. 

Sp.  vini  rectif,  §j. — M. 

Sig. — Instil    in    chronic  purulent    inflammation   of   the 
middle  ear. 


Tinnitus  Aurium  : 

Infus.  digitalis,  siv. — M. 

Sig. — Two  teaspoonfuls  twice  daily  in  pulsating  forms  of 
tinnitus. 


I^.  Sodii  brom.,  gr.  xv-xxx. 

Sig. — Dissolve  in  a  tumbler  of  water  and  take  at  bedtime  ; 
in  cerebral  symptoms  and  vertigo  occurring  in  the  course  of 
ear  disease. 

^.  Ammonii  chloridi,  gr.  xx. 

Sodii  iodidi,  gr.  iij. 

Ext.  glycyrrh.  liq.,  lUxx. 

Aquse,  ad  .5j. — ]\I. 
Sig. — To  be  used  internally  in  chronic  nasoj)haryngitis 

associated  with  middle-ear  inflammation  and  tinnitus.     Pre- 
ferably given  at  11  a.m.  and  4  p.m. 

I^.  Potassii  iodidi,  gr.  xxx. 

Camphors?,  gr.  vj. 

Ol.  menth.  pip.,  TTlv. 

Ung.  simpl.,  .'^iv. — M. 

Sig. — To  be  applied  with  friction  to  the  mastoid  surface 
for  the  relief  of  tinnitus  aurium. 

(Gruber.) 

I^.  Canthos  (Johnson  &  Johnson). 
Sig. — To  produce  vesication  over  the  mastoid  in  facial 
paralysis,  in  labyrinthine  disease,  in  paralysis  of  the  auditory 
nerve,  otalgia,  and  in  distressing  forms  of  tinnitus  aurium. 


INDEX. 


A. 

Abscess,  cerebellar,  248 
cerebral,  248 
of  cornea,  81 
extradural,  248  ^ 
Accoiumodatlon,  9/,  114,  ilo 

amplitude  of,  155 
Achromatopsia,  139 
Acuity,  test  of,  24  ,  ^    tn-i 

Adenoids  (see  Postnasal  adenoids),  40d 
Advancement,  164 
Alffi,  collapse,  343 
Amaurosis,  138 

fugax,  138 
Amblyopia,  137 
congenital,  137 
exanopsia,  137 
hysterical,  138 
Ametropia,  153 
Angioma,  42 
Aniridia,  89 
Anisocoria,  96 
Ankyloblepharon,  50 
Anosmia,  323  .  .  , 

Antitoxin    in  diphtheria    (see  Diph- 
theria), 372 
Antrum,  empyema,  314 
diagnosis,  316 
treatment,  316 
Aphakia,  115 
Aphonia,  functional,  4*9 
Arcus  senilis,  86 
Asthenopia,  138 
accommodative,  155 
muscular,  147 
Astigmatic  chart,  23,  25 
Astigmatism,  22,  157 
irregular,  158 
regular,  157 
varieties,  157,  158 
Atrophia  bulbi,  107 
Auditory  nerve,  262 
paralvsis,  262 
paresis,  262^ 
32— Eye. 


Aural  polypi,  223,  253 
Auricle,  196-198 

cysts,  198 

defects,  196 

eczema,  198 

inflammations,  198 

injuries,  197 

perichondritis,  198 
Autoscopy,  423 

B. 

Blennorrhoea,  62 
Blepharitis,  45,  46 
squamosa,  46 
treatment,  46 
ulcerosa,  46 
Blepharophimosis,  51 
Blepharoplasty,  161 
Blepharospasm,  51 
Buphthalmos,  75,  108,  110 

treatment,  75 
Bursa  pharyngea,  406 

c. 

Canthoplasty,  161 
Cataracts,  115,^116,  117-120 
acquired,  117-120 
kinds,  117 

anterior  polar,  11/ 
black,  120 
cortical,  118 
lamellar,  118 
Morgagnian,  119 
stages,  119 
hard,  119 
soft,  119 
perinuclear,  118 
progressive,  120 
secondary,  120 
senile,  118 
traumatic,  116 
treatment.  117 
zonular,  118 
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Cataracts,  congenital,  115 
complete,  116 
dotted,  116 
l)artial,  116 
polar,  IK) 
operations,  168-170 
discission,  169 
flap  extraction,  168 
linear  extraction,  168 
solntion,  Kii) 
suction,  169,  170 
Catarrh,  chronic  postnasal  (sec  Naso- 
pharyngeal catarrh),  360 
Catheterization  of    the    middle    ear, 
186-190 
deep,  293 
nasal,  292 
superficial,  293 
Ceruminal  retention,  199 

composition  of  plugs,  199 
etiology,  199 
symptoms,  199 
treatment,  200 
Chalazion,  47 
Chemosis,  70 

treatment,  71 
Cholesteatoma,  251 
Choroid,  101-107 
albinism,  102 
anatomy,  101 
coloboma,  102 
injuries.  103 
"detachment,  103 
ruptui-e,  103 
neoplasms,  102 
posterior  staphyloma,  106 
tuberculosis  of,  104 
disseminated,  104 
solitary,  104 
Choroiditis,  104-107 
areolaris,  106 
centralis,  106 
disseminata,  105 
exudative,  105 
pathology,  105 
treatment,  106 
suppurative.  106 
etiology.  106 
symptoms,  106 
treatment,  107 
tubercular  (see  Choroid,  tithprculosis 
of).  104 
Choroiretinitis  (see  Choroiditis),  105 

specifica,  106 
Ciliary  body,  97-101 
anatomy,  97 
coloboma,  99 
inflammation,  100 


Ciliary  body,  injuries,  99 
neoplasms,  99 
muscles,  97 
processes,  97 
Coloboma,  41 
of  iris,  etc.  (sec  Iris,  etc.),  90 
of  lens,  115 
Color-blindness,  139 
accjuired,  139 
congenital,  l.'!9 
Concentric  contraction,  31 
Conduction,  bone,  181 

influence  of  age  uj)on,  185 
Conical  cornea,  77 
Conjunctiva,  57-71 
anatomy,  57 
fornix,  58 
limbus,  57 
diseases,  60-71 
function,  58 
injuries,  59 
oedema  of,  70 
specific  ulceration,  69 
syphilitic,  69 
tuberculous,  69 
subconjunctival  hemorrhage,  70 
tumors,  58,  59 
dermoid,  58 
fatty,  58 
granulomas,  59 
malignant,  59 
papillomas,  59 
xerosis,  69 
symptoms,  69 
treatment,  69 
Conjunctivitis,  60-71 
catarrhal,  60,  61,  68 
acute,  60 

symptoms,  60 
treatment,  61 
chronic,  61 
symptoms,  61 
treatment,  61 
spring,  68 
vernal,  68 
follicular,  62 
diagnosis,  62 
treatment,  62 
gonorrhoeal,  62 
complications,  63 
definition,  62 
symptoms,  62 
treatment,  63 

preventive.  63,  64 
membravions,  66 
croupous.   66 

treatment.  66 
diphtheritic,  66 
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Conjunctivitis,  membranous,  diphthe- 
ritic, symptoms,  66 
treatment,  67 
phlyctenular,  67 
definition,  67 
lesion,  67 
treatment,  67 
Corectopia,  89 
Cornea,  75-87 
anatomy,  75 
applanatic,  86 
blebs,  83 

treatment,  83 
conical,  77 
dermoid  growths,  77 
diseases  of,  79-87 
ectasia,  86 
facette  of,  86 
foreign  bodies,  77 
injuries,  77 

complications,  78 
treatment,  78 
complications  of,  79 
general  diagnosis,  79 
layers,  75 

endothelial,  76 

epithelial,  75 

membrane,  of  Bowman,  75 

of  Descemet,  76 
true  corneal  substance,  75 
neoplasms,  77 
opacities,  21,  86,  77 
leucomfe,  86 
maculse,  86 
paracentesis,  165 
refractive  power,  76 
removal  of  apex,  166 
section.  166 
staphyloma,  86 
ulcer  of,  79 

ulceration,  treatment,  66 
vesicles,  83 
Corneal  abscess,  81 
etiology,  81 
fistula,  8i 
operations,  165 
ulcer,  79 

consequences,  80 
etiology,  79 
primary,  80 
prognosis,  80 
secondary,  80 
treatment,  80.  81 
Cough, nervous,  475 
Cough-spots  of  Stoerck,  481 
Cronj).  membranous,  440 
Cyclitis,  100 
simple,  100 


Cyclitis,  simple,  symptoms,  100 
Cycloplegia,  91,  96 


D. 

Dacryo-adenitis,  54 
Dacryocystitis,  56 
Dacryops,  54 
Deafmutism   265 
definition,  265 
etiology,  266 
examination,  266 
prognosis,  266 
treatment,  266 
Deafness,  265 
Diphtheria,  362.  378 
definition,  362 
diagnosis,  365,  366 
bacteriological,  365 
clinical,  366 
etiology,  363 
age,  363 
climate,  363 

Klebs-Loffler  bacillus,  363 
sanitation,  364 
systemic  conditions,  363 
transmission,  364 
Klebs-Loffler  bacillus,-  362 

culture,  365 
pathology,  364 

false  membrane,  365 
pseudomembrane  of  cocci,  365 
toxins,  364 
prognosis,  369 
symptoms,  367,  368 
chief  danger,  368 
incubation,  367 
end  of,  367 
period  of,  367 
invasion  of  larynx,  368 
aphonia,  368 
dyspnea,  368 
malignant  type,  367 
onset  of  the  disease.  367 
pseudomembrane,  368 
first  day.  368 
second  day,  368 
third  day,  368 
tongue,  368 
treatment,  369-378 
antitoxin,  372,  373 

itl'ect  on  mortality,  372 
mode  of  administering.  373 
(juantity.  372 
theory  of,  :>72 
general,  360.  370 
general  tonics,  370 
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Diphtheria,  treatment,  peneral  reme- 
dies for  elimination  of  toxins, 
3G{»,  :J70 
local,  .370-372 

antisiptic  sprays,  372 
boric  aeid,  370 
lactic  acid,  370 
hydrozone,  370 
menthol,  370 
salt  solution,  370 
slaked  lime,  vapor  of,  371 
sulphur,  370 
sanitary,  377,  378 

after  convalescence,  378 
expectoration,  378 
isolation,  377 
linen,  377 
sunlight,  377 
ventilation,  377 
surgical.  373-377 
dangers,  373 
indications,  373 
intubation,  373-376 
method,  373 
objections,  37.5 
iutubation-tube,  left   in   place, 
375 
removal  of,  376 
tracheotomy,  376,  377 
indications,  .376 
objections,  376 
visceral  complications,  366 
Diplopia,  149 
Discission,  169 
Discoria,  89 
Distichiasis,  48 

Drum-head,  incisions  of,  2'ZO,  255 
inflammations  (see  Myringitis),  211 
paracentesis,  220,  255 
perforation,  223 
technique,  257 
rupture,  210 
etiology,  210 
symptoms,  210 
treatment,  210 

E. 

Ear,  171-267 
anatomy,  171-173 
cough,  208 

diseases,  miscellaneous  oausee.  194 
anatomophysiologic  consider- 
ations, 194 
examination,    73-177 
air,  176 

inspection.  173-175 
with  light  and  speculum,  174 


Ear,  examination,  inspection  with  un- 
aided eye,  173 
instillations,  176 
smell,  176 
touch,  175 

transillumination,  177 
vapors,  176 
internal  (see  Internal  ear),  259 
Ectasia,  74 
aTiterior,  74 
comidete,  74,  75 
partial,  74 
posterior,  75 
Ectopia  lentis,  115 
Ectropion,  49 

operation  for,  160 
Emmetropia,  153 
Empyema,  antrum,  314 
ethmoidal  cells,  319 
frontal  sinus,  317 
sphenoidal  sinus,  320 
Evisceration,  165 
Enchondromas  of  lids,  43 
Entropion,  48 

operation  for,  160 
Enucleation,  165 
Epicanthus,  41 
Epiglottitis,  440 
Epiphora,  55 
Episcleritis,  73 
diagnosis,  73 
symptoms,  73 
treatment,  73 
Epi.staxis,  322 
treatment,  322 
plugging,  322 
postnasal,  322 
Epithelioma  of  lids,  43 
Esophoria,  145 
Ethmoidal  cells,  312 

empyema,  319 
Eustachian  tubes,   nasal   diseases  af- 
fecting patency,  193 
stricture  of,  192 
treatment,  192 
Examination  of  patients,  17 
inspection,  17 
ophthalmoscope,  18 
refractive  errors,  18 
Exophoria.  146 
Exophthalmos,  pulsating,  38 
External  meatus,  199-212 
absence  of  cerumen,  200 
caries,  210 

ceruminal  retention,  199 
eczema.  205 
exostosis,  209 
foreign  bodies,  207 
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External  meatus,  foreign  bodies,  treat- 
ment, 207 
furuuculosis,  201 
etiology,  201 
occurrence,  201 
symptoms,  201 
treatment,  201 
hemorrhage,  208 
inflammations,  202-204 
croupous,  204 
etiology,  202 
symptoms,  202 
treatment,  203 
diffuse,  202 
diphtheritic.  204 
hemorrhagic,  203 
symptoms,  203 
treatment,  203 
mycosis,  205 
injuries,  199 
malformations,  299 
necrosis,  210 
seborrhcea,  206 
symptoms,  206 
treatment,  206 
stricture,  208 
etiology,  208 
treatment,  209 
Extradural  abscess,  248 
etiology,  248 
treatment,  248 
Eye.  17-170 
Eyeball,  axes,  140-142 
base-line,  142 
enucleation.  16.5 
evisceration,  16.5 
meridians,  140-142 
muscles  of   (see  Muscles  of  the  ei/e- 

ball),  140 
planes,  140-142 
positions,  142 
rotation,  142 
nasal,  142 
temporal,  142 
wheel,  142 
Eyelids,  38 
anatomy,  .38 
ankyloblepharon,  .50 
bk'pbarophimosis,  51 
blepharospasm,  51 
chalazion,  47 
cretaceous  dejjosits,  48 
distichiasis,  48 
ectropion,  49 
entropion,  48 
hordeolum.  47 
inflammation,  45,  46 
injuries,  43 


Eyelids,  injuries,  ecchymosis,  43 
emphysema,  44 
oedema,  43,  44 
treatment,  44 
wounds,  43 
lagophthalmos,  50 
malformations,  41 
coloboma,  41 
epicanthus,  41 
neoplasms,  42 
benign,  42 
malignant.  43 
operations,  159-162 
ablation,  159 
Hotz's  method,  160 
Snellen's  operation,  160 
transplantation,  159 
paralysis  of  orbicularis,  51 
ptosis,  51 
skin  diseases,  44 
eczema,  44 
erysipelas,  45 
herpes  zoster,  45 
milium,  45 
phthiriasis,  46 
ulcers,  45 
symblepharon,  50 
trichiasis,  48 

F. 

False  projection,  1.50 
Fauces  (see  Tonsils),  385-398 
Fibromas  of  lids,  43 
Field  of  vision,  29 

determination  of,  30 
Focal  illumination,  20 
Functional  tests  of  hearing,  177-185 
acumeter,  179 
Galton  whistle,  179 

practical  application,  183 
general  remarks,  184 
Konig's  rods,  180 
principles  underlying,  182 
Rinne's  test,  182 

exceptions.  185 
tuning-forks,  180 

practical  application,  183 
range  of  hearing,  181 
Rinne  experiment,  182 
Weber  experiment,  181 
voice,  177 
watch,  178 
Weber  test,  181 
exceptions,  185 


G. 


Gerontoxon,  8 
Glanders,  286 
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(ilaiids,  Mi'ihoiniaii,  38,  41 
Moll's,  41 
Zeiss's,  41 
Glaucoma,  108-113 
absolute,  110 
(U'fniition,  108 
primary,  108 
afute,  109 
etiology,  109 
sviiiiitoms,  109 
etiolofiy,  108 
subacute,  110 
treatment,  111 
secondary.  112 
definition,  112 
etiology,  112 
treatment.  113 
simplex,  110 
varieties,  108 
Goitre,  exophthalmic,  38 

H. 

Hay-fever,  324-331 

characterization,  324 

etiology,  325 

pathology,  326 

prognosis,  326 

symptoms,  325 

svnonvms,  324 

treatment,  326-328 
general,  326 
interparoxysmal,  329 
palliative,  .327 
Hearing,  cerebral  disturbances  of,  263 

functional  tests  (see  Functional  tests 
of  henring),  177 

nasal  diseases  aflfecting,  194 
Hemeralopia,  1.30,  139 
Hemiopia,  31 

honionymoHS,  31 

temporal,  31 
Heterophoria,  145 

causes,  147 

treatment,  147 
Heterotropia,  145 
Hippus,  97 
Hordeolum.  47 
Hvalitis.  122 

Hydrophthalraos,  75,  108.  110,  112 
Hyperacuteness  of  hearing,  259 
Hyperaesthesia  acustica,  259 
Hyperesophoria,  146 
Hyperexophoria.  147 
Hypermetropia,  155 

absolute,  155 

etiology.  1.55 

latent,  155 


Hypermetropia,  manifest,  155 

total,  1.55 
Hyi>erosmia,  324 
Hyperphoria,  146 
Hypopyon,  81 

I. 

Ignipuncture,  392 
Internal  ear,  2.59-267 
Intubation,  373 
Iridectomy,  166 

indications,  166 
Irideremia,  89 

Iridocyclitis  (sec  Iritis),  91,  100 
Iridodenesis,  90,  96 
Iridodialysis.  92 
Iridoplegia.  91 
Iridotomv,  168 
Iris,  87-97 

albinism,  89 

anatomy,  87 

arteries,  88 

coloboma,  90 

injuries,  91 

layers,  88 

muscular  layer,  88 

operations  on,  166-168 

pigment,  88 

tumors  of,  91 
Iritis,  93-96 

consequences,  94 

diagnosis.  93 

etiology,  93 

primary,  93 

secondary,  94 

symptoms,  94 

traumatic,  91 

treatment,  94 

K. 

Keratektasia,  86 
Keratitis,  82-86 
e  lagophthalmo,  82 
etiology,  85 
interstitial,  83 
nenroparalytica,  82 
parenchymatous,  83 
central,  84 
circumscripta,  85 

treatment,  85 
clinical  picture,  83 
etiology.  83 
marginal,  84 
treatment,  85 
Keratoconus,  87 
Keratoglobus,  87 
Keratomalacia,  82 
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L.. 

Labyiiuth,  auseniia,  261 
hemorrhage,  261 
hyperemia,  261 
iutlammatioas  of,  263 
injuries  of,  359 
pressure,  increased,  262 
Lachrymal  bleunorrlia?a,  55,  56 
complications,  55 
etiology,  55 
symptoms,  55 
treatment,  35 
canals,  53 

atresia,  53 
fistula,  56 
gland,  52 
absence  of,  53 
diseases  of,  54-57 
dislocation,  53,  54 
injuries,  54 
tumors,  54 
sac,  53 
Lagophthalmos,  50 
Laryngismus  stridulus,  439 
Laryngitis,  430-471 
acute  catarrhal,  433 
etiology,  433 
laryngeal  image,  434 
symptoms,  433 
treatment,  435 
chronic  catarrhal,  445 
diagnosis,  447 
etiology,  445 
prognosis,  448 
symptoms,  446 
treatment,  448 
exudative,  440 
follicular,  449 
hypertrophic,  451 
etiology,  451 
pathology,  451 
symptoms,  451 
treatment,  451 
membranous,  440 
diagnosis,  442 
etiology,  440 
pathology,  441 
symptoms,  441 
treatment,  442 
cedematous,  451 
phlegmonous,  451 
causes,  451,  452 
course,  452 
pathology,  452 
prognosis,  452 
symptoms,  452 
treatment,  433 


Laryngitis  sicca,  449 
etiology,  449 
symptoms,  449 
treatment,  450 
submucous,  451 

symptomatic  of  constitutional  dis- 
eases, 437,  438 
traumatic,  440 
Laryngocele,  426 
Laryngoscopic  image,  422 

landmarks,  423 
Laryngoscopy,  419-426 

direct,  423 
Larynx,  419 
abscess,  456 
anaemia,  432,  457 
arthritis  deformans,  469 
dilatation,  426 
examination,  419 

method,  420 
foreign  bodies,  469 
symptoms,  469 
treatment,  469 
gouty  inflammation,  468 
hypcnvniia,  456 
hypertrophy,  426 

intliiMiniiitions    of    (see   Larynqiti.i), 
430-471 
general  etiology,  430-432 
leprosy,  468 
lupus,  466 

pathology,  466 
symptoms,  467 
treatment,  467 
malformations,  426 
art) ui red,  428 
congenital,  426 
neuroses,  471-479 
hyperkinetic,  473-476 
chorea,  475 
clonic  spasms,  474 
complete  glottic  spasm,  474 
cough,  475 
nystagmus,  475 
tonic  spasms,  473 
vertigo,  474 
hypokinetic,  476-479 
paralysis,  476 

of  the  abductors,  477 
atrophy  of  vocal  cords,  478 
hysterical,  479 
prognosis,  478 
total  bilateral,  476 

unilateral,  477 
from  various  causes,  478 
paresis,  476 
sensory,  471-473 
ansesthesia,  471 
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Larynx,  neuroses,  sensory, 
thesia,  472 
neuralgia,  472 
parffisthesia,  472 
oedema,  453 
definition,  453 
etiology,  453 
symptoms,  453 
treatment,  454 
pachyderma,  455 
pathology,  455 
symptoms,  455 
treatment,  455 
pemphigus,  462 
scleroma,  462 
pathology,  462 
treatment,  462 
stenosis,  428-430 
lupous.  429 
syphilitic,  428 
traumatic,  429 
tubercular,  428 
syphilis,  462 
secondary  lesions,  463 
tertiary  lesions,  463 
diagnosis,  465 
symptoms,  464 
treatment,  465 
tuberculosis,  457 
etiology,  457 
prognosis,  458 
symptoms,  458 
functional,  458 
physical,  458 
treatment,  459 
tumors,  480-485 
benign,  480-483 
chondromata,  482 
cystomata,  482 
etiology,  480 
fibromata,  481 
papillomata,  481 
polypus,  482 
symptoms,  480 
treatment,  482 
malignant,  483-485 
carcinoma,  484 
sarcoma,  483 
Lens,  113-120 
absence  of,  115 
anatomy,  113 
axis,  113 
coloboma,  115 
eijuator,  113 
injuries,  116 
prognosis,  116 
treatment,  117 
stars,  114 


hypertes- 


Lenticonus,  115 
Leptomeningitis,  247 

symptoms,  248 

treatment,  248 
Longevity,   afl'ected    by  ear    disease, 

241-243 
Lymphangiomas  of  lids,  43 

31. 

Macrocornea,  76 
Malleus,  fracture,  213 

section  of  anterior  ligament,  220 
MoUuscum  contagiosum,  42 
Mastoiditis,  252 
Mastoid  operation,  230-241 
closure  of  wound,  239 
exposure  of  antrum,  232 
landmarks,  232 
results  of  operation,  240 
Meatus,  external  (see  External  meatus), 

199 
Membrana  tympani,  perforation,  223 
Membranous  croup,  440 
Meniere's  disease,  264 

symptoms,  265 
Meningitis,  247 
etiology,  247 
Microcoria,  89 
Microcornea,  77 
Middle  ear,  213-258 
adhesions,  216 
catarrh,  213-221 
acute  and  subacute,  213-215 
etiologr,  213 
pathology,  213 
prognosis,  214 
symptoms,  214 
treatment,  215 
dry  or  chronic,  216-221 
etiology,  216 
pathology,  217 
prognosis,  218 
symptoms,  217 
treatment,  218 
non-operative,  218 
operative.  220 
catheterization,  186-190 

introduction  of  catheter,  188 
Gruber's  method,  189 
Lowenberg's  method,  189 
Politzer's  method,  188 
cholesteatoma,  251 
contractions  of  muscles,  253 
inflation,  186 
methods,  186 
purposes.  186 
Valsalva's  method,  192 
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Middle  ear,  Politzerization,  190 
polypus,  253 
retractions,  216 
sclerosis,  216 

suppurative  disease  (see  Suppura- 
tive otitis  media). 
thickenings,  216 
Mobilization,  221 
Mogiphonia,  475 
Mouth-breathing,  280 
Muscfe  volitantes,  122 
Muscles  of  eyeball,  140-152 
actions  of,  summary,  144 
anatomy,  140 
external  rectus,  142 
extrinsic,  140 
inferior  oblique,  143 

rectus,  143 
internal  rectus,  142 
intrinsic,  140 
nerve-supply,  144 
superior  oblique,  143 
rectus,  143 
of  Horner,  40 
of  Eiolauus,  40 
Mycosis  tonsillaris,  395,  396 
Mydriasis,  96 
Myopia,  153 
to  determine  degree,  154 
etiology,  143 
prescribing  glasses,  154 
Myosis,  96 
Myringitis,  211,  212 
acute,  211 

symptoms,  211 
treatment,  211 
chronic,  211 
etiology,  211 
symptoms,  212 
treatment,  212 
Myxomas  of  lids,  43 

N". 

Nasal  accessory  sinuses,  280, 312-321 
duct,  53 
dividing  stricture,  163 
probing,  163 
polypus,  309-312 
stenosis,  280 
synechise,  345 
Nasopharyngeal  catarrh,  360 
etiology,  360 
symptoms,  361 
treatment,  362 
Nasopharynx,    neoplasms     (see    Pha- 
rynx), 378-382 
Neuritis,  retrobulbar,  135 


Neuritis,  retrobulbar,  acute,  135 
chronic,  135 
symptoms,  135 
Neurofibromas  of  lids,  43 
Night-blindness,  130 
Nodules,  singers',  455,  456 
Nose,  269-348 
accessory   sinuses  (see  Nasal  acces- 
sory sinuses),  312 
adhesions  (see  Nasal  synechia),  345 
alai  (see  Alx),  334 
examination,  269 
illumination,  269 
instruments,  269 
postrhinoscopic  view,  271 
as  a  filter,  279 
foreign  bodies,  321 
functional  disorders,  323 
hemorrhages  (see  Epistaxis),  322 
lupus,  309 

mucous  membrane,  274 
erectile  tissue,  275 
regions,  274,  285 
olfactory,  275 
respiratory,  274 
"  swell  bodies,"  275-277 
secretion,  277 
neoplasms,  331 
adenoma,  331 
angioma,  332 
carcinoma,  334 
chondroma,  333 
cvstoma,  332 
fibroma,  333 
myxoma,  331 
osteoma,  334 
papilloma,  331 
polypus,  331 
sarcoma.  334 
polypus  (see  Nasal  polypus),  309 
respiratory  functions,  280 
rhinitis  (see  Rhinitis),  279-309 
septum  (see  Septum),  334 
stenosis  (see  Nasal  steatosis),  280 
synechise  (see  Nasal  synechix),  345 
syphilis,  306-308 
tuberculosis,  308 
Nyctalopia,  140 
Nystagmus,  152 

o. 

Oblique  illumination,  20 
Operations,  159-170 
Ophthalmometer,  32 
Ophthalmoplegia,  149 

conjugate,  149 

externa,  149 
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Ophthalmoplegia  interna,  149 

totalis,  149 
Ophthalmoscope,  18 
application,  19 
method  of  use,  20 
direct,  20 
indirect,  20,  22 
refractive  media,  21 
astigmatism,  22 
corneal  opacity,  21 
Optic  disk,  131 

excavation,  131 
atrophic,  131 
glaucomatous,  131 
physiological,  131 
nerve, 131-137 
anatomy,  131 
atrophy,  135 
excavation,  136 
fundus,  137 
postpapillitic,  136 
prognosis,  136 
retinitic,  136 
simple,  135 
treatment,  137 
coloboma,  132 
foreign  bodies,  133 
gummata,  133 
inflammations   (see  PapiUitis  and 

Neuritis),  133 
injuries,  133 
portions,  131,  132 
intracranial,  132 
intra-ocular,  131 
orbital,  132 
tubercle,  133 
tumors,  133 
Orbicularis,  paralysis,  51 
Orbit,  34-38 
anatomy,  34 
diseases,  36 
cellulitis,  .36 

treatment  of,  37 
periostitis,  37 
tenonitis,  37 
idiopathic,  37 
traumatic,  37 
exophthalmic  goitre,  38 
injuries,  35 
emphysema,  36 
fractures,  36 
gunshot  wounds,  36 
treatment  of,  36 
malformations,  35 
neoplasms,  35 

pulsating  exophthalmos,  38 
Orthophoria,  145 
Ossiculectomy,  220,  229 


Otalgia,  2.52 
Otitis  interna,  263 

media   (see   Middle-ear  catarrh    and 
suppurative  disease),  213-241 
Otomycosis,  204 
Oxyecoria,  259 
Ozffina,  301-306 

odor,  303 

a  symptom,  303 


P. 

Pannus,  65,  82 
Panophthalmitis,  107 
Papillitis,  133 
etiology,  134 

ophthalmoscopic  picture,  133 
prognosis,  134 
treatment,  1.34 
Paracentesis,  255 
indications,  255,  256 
technique,  257 
Paracusis,  260 
diplacusis,  260 
Willisii,  260 
Parosmia,  324 
Perichondritis,  444 
pathology,  444 
symptoms,  444 
treatment,  445 
Perimeter,  29,  30 
Perimetric  examination,  .30 
Pharyngitis,  349-378 
abscess,  retropharyngeal  (see  Retro- 
pharyngeal abscess),  352 
acute,  349,  350 
etiology,  349 
symptoms,  349 
treatment,  350 
local,  350 
chronic,  353-3.55 
symptoms,  354 
synonyms,  3.53 

clergyman's  sore-throat,  353 
granular  pharyngitis,  353 
treatment,  354 
exudative,  355 
follicular,  354 
sicca,  355 
varieties,  353 
diffuse,  353 
exudative,  353 
follicular,  353 
sicca,  3,54 
diphtheria  (see  Diphtheria),  362-378 
follicular,  .3.53 
granular,  353 
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Pharyngitis,  nasopharyngeal  (see  Na- 
sopharyngeal catarrh),  360 
phlegmonous,  350 
etiology,  350 
prognosis,  351 
symptoms,  350 
treatment,  351 
sicca,  354 

syphilitic  (see  Pharynx),  357 
tubercular  (see  Pharynx),  355 
Pharynx,  349 
inflammations  (see  Pharyngitis),  349- 
378 
diphtheria  (see  Diphtheria),   362- 
378 
neoplasms,  378-382 
carcinoma,  382 
chondroma,  381 
fibroma,  378 
treatment,  379 
cold-wire  snare,  380 
ecraseur,  380 
electrolysis,  379 
polypus,  380 

treatment,  380 
sarcoma,  381 

Thornwaldt's  disease,  381 
syphilis  of,  357-360 
congenital,  358 

influence  of,  on  infectious  dis- 
eases, 358 
occurrence,  3.58 
pathology,  358 
symptoms,  359 
primary,  357 
secondary,  357 
etiology,  357 
occurrence,  357 
pathology,  3.57 
symptoms,  358 
tertiary,  3.58 

pathology,  358 
treatment,'3.59,  .360 
congenital,  .360 
secondary  stage,  3.59 
tertiary  stage,  3.59 
tuberculosis  of,  .355,  .3.57 
pathology,  .3.55 
prognosis,  356 
symptoms,  3.56 
treatment,  .3.56 
ulcers,  syphilitic.  360 
tuberculous,  3<)0 
Phthisis  bulbi,  107 
Plycotomy,  S20 
Politzerization   of    the    middle    ear, 

190 
Polycoria,  89 


Postnasal  adenoids,  403 
etiology,  403 
age,  403 

arched  palate,  406 
cleft  palate,  406 
climate,  405 

constitutional  conditions,  405 
heredity,  405 
inflammations,  405 
nasal  stenosis,  406 
race.  405 
sex,  404 
histopathology,  406 
symptoms,  407 
aprosexia,  408 
hearing,  409 
objective  signs,  407 
physiognomy,  407 
physiologic  explanation  of,  409- 
411 
mouth-breathing,  409 
reflex  phenomena,  408 
treatment,  412 
after-,  416 
medical,  412 
surgical,  412 
complications,  416 
indications,  412 
instruments,  41.3,  414 
Gottstein  curette,  413 
Lowenberg  forceps,  413 
Presbyopia,  156 
Prescriptions  for  ear,  nose,  and  throat, 

485-495 
Pterygium,  69 
etiology,  70 
treatment,  70 
Ptosis,  51 
operation  for,  161 
Wilder's,  161 
Pulsating  exophthalmos,  38 
Pupil,  87 

Argyll-Robertson,  89 
associated  reactiou  of,  89 
consensual  reaction  of,  89 
Pupillary  membrane,  90 
persistent,  90 


Q. 

Quinsy,  .388,  389 
pointing  of  pus,  389 
symptoms,  388 
treatment,  389 

bicarbonate  of  sodium,  389 

incision,  389 

tincture  of  aconite,  389 
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R. 

Refractive  errors,  153-158 

determination  of,  158 
Retina,  122-130 
aniemia,  12(} 
anatomy,  122 
blind-spot,  123 
detachment,  124, 125 

pathologic,  125 

traumatic,  124 
fovea  centralis,  123 
glioma,  124 
hemorrhages,  126 

embolus,  127 

thrombosis,  127 
hyperemia,  126 

active,  126 

passive,  126 
inflammations  (see  Retinitis),  127 
injuries,  124 

concussion,  125 

detachment,  124 

foreign  bodies,  125 

rupture,  125 
layers,  123 
light  streak,  124 
macula  lutea,  123 
opaque  nerve-fibres,  124 
sclerosis,  129 
Retinitis,  127-130 
albuminurica,  129 
diabetica,  129 
externa,  127,  128 
hsemorrhagica,  129 
interna,  127,  128 
lenksemica,  129 
pigmentosa,  129 

diagnosis,  140 

treatment,  130 
syphilitica,  128 

circumscribed,  128 

ditfuse,  128 

treatment,  129 
Retinoscope,  26 
Retinoscopy,  26 
concave  mirror,  27 
emmetropic  eye,  27 
plane  mirror,  27 
shadow  movements,  27-29 
simple  myopia,  28 
Retropharyngeal  abscess,  352 

etiology,  352 

symptoms,  352 

treatment,  352 
Rhinitis,  279-309 
acute,  281-285 

catarrhal,  281-284 


Rhinitis,  acute  catarrhal,  etiology,  281 
symptoms,  282 
treatment,  282 
prophylactic,  283 
croupous,  284 
dry,  284 
fibrinous,  284 
phlegmonous,  285 
atrophic,  301-306 
due  to  pressure,  302 
due  to  sclerosis,  303 
symptoms,  304 
treatment,  304-306 
simple,  302 
chronic,  287-306 

with  caries  and  suppuration,  298 
catarrhal,  288-298 
with  collapse,  293 
with  hyperplasia,  297 
with  true  liypertrophy,  294 
witli  tumefaction,  288 
with  hypertroi)hy,  291 
with  cysts  and  abscesses,  300 
dry,  301-306 
diphtheritic,  255 
eflects  of,  281 
catarrh  of  lower  respiratory  tract, 

281 
lymphoid    enlargement    in    chil- 
dren, 281 
general  etiology,  279 
glanders,  286 

hypersesthetic  (see  Hay  fever),  28o 
hypertrophic,  294 
treatment,  294 
wire  snare,  295 
mucopurulent,  301-306 
rhiuoscleroma,  2H6 
simple  mucous,  301-306 
specific  fevers,  285 
syphilitic,  285 
tubercular,  285 
Rhiuoscleroma,  286 
Rodent  ulcer  of  lids,  43 

S. 

Sarcoma  of  lids,  43 
Sclera,  71-75 

anatomy,  71 

blood-supply,  71 

diseases  of,  73-75 

foramen  sclerfe,  71 

injuries,  72 

lamina  cribrosa,  71 
fusca,  71 

neoplasms,  72 

pigmentation,  72 
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Sclera,  Schlemm's  canal,  72 
Scleritis,  73 
causes,  74 
coiuplicatioiis,  74 
treatment,  74 
Sclerotomy,  168 
Scotoma,  31 
Septum,  334-348 
abscess,  285 
crests,  334 
deflection,  340 
treatment,  341 

Asch  operation,  343 
Glesou  operation,  341 
enchondroses,  334 
exostoses,  334 
perforation,  347 
ridges,  334 
spurs,  334 
ulceration,  346 
Sigmoid  sinus,  244 
thrombosis,  244 
etiology,  244 
symptoms,  244 
treatment,  247 
Singers'  nodules,  455,  456 
Sinus,  ethmoidal  cells,  312 
frontal,  312 

empyema.  317 
maxillary  (see  Antrum),  314 
nasal,  312-321 
location,  312 
sinusitis,  313,  314 
acute,  313 
chronic,  314 
sphenoidal,  313 
empyema,  320 
Snare,  295,  300 
Squint,  149 
Staphyloma,  74 
anterior,  74 
of  cornea,  86 
posterior,  75 
Strabismus,  145,  148 
concomitant,  148 
convergent,  151 

treatment,  151 
divergent,  152 
etiology,  151 
paralytic,  treatment,  150 
varieties,  151 
deviations,  149 
non-paralytic,  148 
paralytic,  148 
Subjective  noises,  260 
Suppurative  otitis  media,  221-241 
etiology,  222 
pathology,  222 


Suppurative  otitis  media,  prognosis, 
223 
sj-mptoms,  224 
acute  stage,  224 
chronic  form,  224 
seen  on  examination,  225 
treatment,  226-241 
acute  stage,  226 
ossiculectomy,  229 
mastoid  operation  (&&&  Mastoid 

operation),  230 
second  stage,  227 
varieties,  221 
"  Swell  bodies,"  275,  277 
Symblepharon,  50 
Sympathetic  inflammation,  99,  100 
Synchisis,  122 

T. 

Tarsorrhaphy,  161 
Tenotomy,  163 
graduated,  164 
of  tensor  tympani,  220 
Tension  of  eyeball,  108 
increased,  108 
normal,  108 
reduced,  108 
Test-types,  23,  24 
Thornwaldt's  disease,  381 
Tinnitus,  260 

Tongue,  examination  of  base,  273 
Tonsillitis,  386-388 
acute,  386 
etiologv,  386 
diathesis,  386 
epidemic,  386 
exposure,  386 
hypertrophy  of  tissue,  336 
follicular,  386 
parenchymatous,  386 
peritonsillar  abscess  (see  Quinsy), 

388 
quinsy  (see  Quinsy),  388 
superficial,  386 
symptoms,  387 
fibrinous,  387 
simple,  387 
treatment,  387 
Tonsillotomy,  392-394 
after-treatment,  394 
anaesthesia,  393 
instruments,  392 
technique,  393 
Tonsils,  385 

faucial,  385-398 
chronic  enlargement,  389-395 
foreign  bodies,  385 
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Tonsils,  faucial,  hypertrophy,  389-395 
etiology.  389 
hyperplasia,  390 
lacunar  type,  390 
symptoms,  390 
treatment,  391-395 
constitutional,  391 
local,  391 
cautery  dissection,  394 
cold  snare,  394 
enucleation,  395 
hot  wire,  394 
ignipuncture,  392 
tonsillotomy     (see      Tonsil- 
lotomy), 392 
true,  390 
inflammations     (see      Tonsillitis), 

386-388 
mycosis,  395 
etiology,  395 
treatment,  396 
tumors,  396,  397 
benign,  396 
malignant,  397,  398 
lingual,  398 
anatomy.  398 
hypertrophy,  400 
symptoms,  400 
treatment,  401 
inflammation,  399 
prognosis,  400 
symptoms,  400 
treatment,  400 
varieties,  399 
neoplasms,  403 
varix,  400 
symptoms,  400 
treatment,  401 
general,  402 
local,  402 
galvanocautery,  402 
snare,  403 
tonsillotomes,  403 
pharyngeal,  hypertrophy  (see  Post- 
nasal adenoids),  403 
specific  inflammations,  403 
Tracheotomy,  .376 
Trachoma,  64 
complications,  64 
definition,  64 
granular,  64 
papillary,  64 
symptoms,  64 
treatment,  65 
Treatment  of  atrophy  of  optic  nerve, 
137 
of  blepharitis.  46 
of  buphthalmos,  75 


Treatment  of  catarrh  of  middle  ear, 
215-218 
of  catarrhal  conjunctivitis,  acute,  61 

chronic,  61 
of  cellulitis,  37 
of  ccruminal  retention,  200 
of  cliemosis,  71 
of  choroiditis,  exudative,  106 

suppurative,  107 
of  corneal  blebs,  b3 

ulcer,  80,  81 
of  deafniutism,  266 
of  deflection  of  septum,  341 
of  diphtheria,  369-378 
of  empyema  of  antrum,  316 
of  episcleritis,  73 
of  epistaxis,  322 
of  extradural  abscess,  248 
of  fibroma  of  pharynx,  379 
of  follicular  conjunctivitis,  62 
of  foreign  bodies  in  external  mea- 
tus, 207 
in  larynx,  469 
of  glaucoma,  primary.  111 

secondary,  113 
of  gonorrhceal  conjunctivitis,  63 
of  hay  fever,  326-328 
of  heterophoria,  147 
of  inflammations  of  external  mea- 
tus, diffuse,  203 
hemorrhagic,  203 
of  injuries  of  cornea,  78 

of  eyelids,  44 

of  lens,  117 

of  orbit,  36 
of  iritis,  94 

of  lachrymal  blennorrhcea,  55 
of  laryngitis,  acute  catarrhal,  435 

chronic  catarrhal,  448 

hypertrophic,  451 

membranous,  442 
phlegmonous,  453 
sicca,  450 
of  leptomeningitis,  248 
of  lingual  hypertvoiilij".  401 

inflammation,  400 

varix,  401 
of  lupus  of  larynx,  467 
of      membranous       conjunctivitis, 
croupous,  66 
diphtheritic,  67 
of  mycosis.  396 
of  myringitis,  acute,  211 

chronic,  212 
of  nasopharyngeal  catarrh,  362 
of  oedema  of  larynx,  454 
of  pachyderma  of  larynx,  4,55 
of  papillitis,  134 
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Treatment  of  parenchymatous  kera- 
titis, 85 
of  perichondritis,  445 
of  pharyngitis,  acute,  350 

chronic,  354 

phlegmonous,  351 
of  phlyctenular  conjunctivitis,  67 
of  polypus  of  pharynx,  380 
of  postnasal  adenoids,  412 
of  pterygium,  70 
of  quinsy,  389 
of  relaxation  of  uvula,  385 
of  retinitis  pigmentosa,  130 
of  retropharyngeal  abscess,  352 
of  rhinitis,  acute  catarrhal,  282 

atrophic,  due  to  sclerosis,  304-306 

hypertrophic,  294 
of  rupture  of  drum-head,  210 
of  scleritis,  74 
of  scleroma  of  larynx,  462 
of  seborrhcea   of   external   meatus, 

206 
of  strabismus,  convergent,  151 

paralytic,  150 
of  stricture  of  Eustachian  tubes,  192 

of  external  meatus,  209 
of  suppurative    otitis    media,   226- 

241 
of  svphilis  bf  larvnx,  465 

of  pharynx,  359, 360 
of  thrombosis  of  sigmoid  sinus,  247 
of  tonsillitis,  acute,  387 
of  trachoma,  65 

of  traumatic  cataracts,  acquired,  117 
of  tuberculosis  of  larynx,  459 

of  pharynx,  356 
of  tumors  of  larynx,  482 


Treatment  of  ulceration  of  cornea,  66 
of  xerosis  of  conjunctiva,  69 

Trial-case,  23,  25 

Trichiasis,  48 
operations  for,  159 

u. 

Uveal  tract,  87,  101 
Uvula,  382-385 

absence  of,  382 

bifid,  382 

inflammation,  383 

mycosis,  383 

oedema,  383 

relaxation,  383 

symptoms,  383-384 
treatment,  385 

ulceration,  382 

V. 

Ventricles  of  larynx,  eversion,  466 

prolapse.  466 
Vision,  field  of,  29 
Vitreous  iuunor,  120 

anatomy.  120 

diseases,  121 

hyaloid  artery,  121 

injuries,  121 

opacities,  121 

parasites,  122 


X. 


Xanthelasma,  42 
Xanthoma,  42 
Xerosis,  69 
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